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PUBLIC APPROPRIATIONS AND THE BOARD OF 
ALDERMEN. 


We ons believe that the Board of Aldermen of this | 


city realize the serious consequences which will result 
from their action in holding up the appropriation of 
$6.000,000 which is required for building the new 
Manhattan Bridge. The ostensible reason for their 
acticn is the objection which these gentlemen have to 
a certain type of construction which the Bridge Com- 
missioner proposes’ to use in this bridge. The ques- 
tion of the merits or demerits of the design, however, 
is a purely technical one; and in spite of the fact that 
it has. been favorably indorsed by a board consisting 
of the most eminent. pridge engineers of this country, 
and that the question is so pre-eminently technical 
that the worthy aldermen through no fault of their own 
are entirely incapable of passing any intelligent opin- 
ion on it, this body of laymen have undertaken to 
block the bridge for so-called technical reasons. On 
another page of this issue we discuss at some length 
the engineering and architectural. considerations which 
- favor the eye-bar, as against the chain-cable type; but 
just now we wish particularly to point out how serious 
is the responsibility incurred by the Board of Alder- 
men in their present obstructionist attitude. The 
new bridge is intended to give immediate relief to the 
shockingly-overcrowded conditions on the _ present 
Brooklyn Bridge, and it is pretty certain that until 
the former is opened these conditions will grow 
steadily worse, for the Williamsburg Bridge is too far 
distant up the river to divert any appreciable propor- 
tion of.the Brooklyn Bridge travel to itself. 

In the presence of the disgraceful, unchivalrous, and 
altogether unmanly riot that occurs every night at the 
Manhattan entrance of the Brooklyn Bridge, the mere 
question of whether eye-bars or wire shall enter into the 
construction of the bridge which is being built to alle- 
viate these conditions is comparatively trivial. If any 
of the aldermen who are holding up this appropriation 
doubt what we say, let him take his stand any evening 
on the platform above the trolley track loops, and 
spend the hour from half past five until half past six 
watching the rough-and-tumble fight of men, women, 
and children. Let him take note how strong men, as 
they rush brutally to get the coveted seats on the car, 
will sweep aside frail women and young girls. Let 
him see weak men and women thrown down, trampled 
upon, and dragged from the surging mob with injuries 
which, in some cases during the last few months, have 
proved fatal... When he remembers that these people 
are the representative toilers of the greatest. city ina 
country, which boasts itself upon its advancement in 
everything that makes for the betterment of the physi- 
cal and moral conditions of the race,:it may, ‘perhaps, 
begin to dawn upon him that in preventing the con- 
struction of the new bridge, he is committing some- 
thing that approaches a crime against the very citizens 
who have elected him to his office. But if it is a fact 
that the Board of Aldermen have held up the appropria- 
tion With a full ‘realization of the misery which their 
actioniis producing, the New York public will have to 
‘take what‘*comfort it can from the reflection that 
“whom the gods destroy they first make mad,” and that 
the gentlemen of this Board, many of whom would 
not know a bridge eye-bar from a latchkey, represent 
the stragglers of an old order of things in city govern- 
tment of which we are shortly to see the last. 

Na ee a 
THE MERCHANTS’ ASSOCIATION AND THE NEW 
' RESERVOIR. 

Although we have had occasion to differ with the 
Merchants’ Association of this city in some of their 
criticisms of recent changes at Croton Dam and Jerome 
Park Reservoir, we heartily approve of.their efforts fo 
make public the slipshod way in which some of these 
changes appear to have been carried through. Of the 
wisdom of substituting solid masonry for a core-wall 


. contract specification. 
_ be allowed to crush up the rock that they were exca- 
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embankment at the Great Croton Dam, we have never 
had the slightest doubt; and if the new extension is 
built in the same careful way that has characterized 
the masonry work of the completed portion, there is 
no doubt that the city will secure in this great struc- 
ture one of the most perfect works of its kind ever 
built. As our readers are well aware, we have also 
approved of the original proposal of the late chief 
engineer to substitute here and there at the Jerome 
Park Reservoir a solid retaining wall carried down to 
rock in place of an earth-and-core-wall dam in which 
the core wall rested upon a more or less pervious and 
unstable material. These changes, however, were orig- 
inally proposed only for certain limited sections of the 
perimeter of the reservoir, where the foundation was 
doubtful; but it now seems that a solid.wall has been 
built, not merely where the foundation was doubtful, 
but. also on long stretches of work where it seems to 
us there could have been no question of the stability 
of an earthen core-wall dam had it been built as in tne 
original plan. The question of the expediency of 
carrying the more costly solid masonry wall contin- 
uously along the whole western side of the reservoir, 
irrespective of the quality of the foundation, is one 
for expert opinion to decide; but while there may be 
a division of opinion as to the desirable extent to 
which the change should be carried, there can be no 
question as to what quality of wall should be built. 
It should be of the very finest rubble masonry that 
first-class rock and the highest grade of cement can 
produce. First-class cement mortar requires as one 
of its ingredients sharp river sand, or its equivalent, 
and it, was this material that was called for in the 
The contractors requested to 


vating and use it in place of this sand, contending that 
equally good cement mortar could be obtained by its 
use. Here is another question for expert opinion, and 
we must confess that for ourselves we would, of the 
two materials, prefer every time to use sharp river 
sand. The contractor, however had his way; the wall 
has been built with its crushed rock mortar; and now 
it begins to look as though the retaining wall as built 
is an exceedingly poor and slipshod structure, inas- 
much as water which has accumulated from time to 
time on the outside of the wall has had no difficulty in 
finding its way through the wall to the interior of the 
reservoir, and in some cases in considerable quantity. 
Moreover, in places where the inflow of water through 
this supposedly impervious wall has been considerable, 
there has been washed through and deposited at the 
base of the wall a slime whose solids looked very sus- 
Piciously like the crushed gneiss rock which the con- 
tractor was permitted to substitute for sharp river 
sand. It may be thai the contractor will be able satis- 
factorily to explain this condition of things. We sin- 
cerely hope for his own sake and for the sake of New 
York city that he can; for the contractor for the 
Jerome Park Reservoir is also the contractor for the 
New York Rapid Transit Subway, and neither he nor 
the city can afford to have the siightest question of the 
first-class quality of his work aitach to any of the 
important municipal contracts he has in hand. 
or +O Or 
INDUSTRIAL CHEMISTRY IN THE SOUTH DURING 
THE CIVIL WAR. 

It is difficult for anyone in the North who was not 
a participant in the civil war to appreciate thoroughly 
the great sufferings that were experienced by those 
who lived in the Southern States at that time. The 
continual blockade along the water:front on the east 
and south, the armies on the north, the Mississippi 
River and the mountains on the west, made it almost 
impossible for the introduction of materials essential 
for the proper carrying on of a great war. The heroic 
struggle waged under these disadvantageous circum- 
stances make the four years’ combat one of the most 
remarkable wars of modern times. 

A description of the efforts made in scientific direc- 
tions has never been satisfactorily written, but within 
a few weeks, in a pleasant way, under the title of 
“Applied Chemistry in the South During the Civil 
War,” Prof. John W. Mallett, of the University of Vir- 
ginia, spoke before the Chemical Society of Washing- 
ton of some of his experiences. 

™ beginning, he referred to the great lack of pre- 
servatives that were essential, and indeed required, for 
the preservation of food. Fortunately, the salt de- 
posits in Louisiana were promptly thought of, and 
advantage taken of their existence for exploitation and 
production of that every-day essential, so that.an am- 
ple stock at least of the preservative was soon avail- 
able. The supplies of coffee and tea were very soon 
exhausted, and substitutes were introduced. For coffee 
roasted beans of various kinds, sweet potatoes, and 
cereals, came into every-day use, and the leaves of 
various herbs were employed in place of tea. The joy 
of the first cup of coffee after the close of the war 
formed a delight that can never be forgotten. The 
necessity of preserving the cattle, and the employment 
of horses in the army as well as the demand by the 
soldiers for shoes, soon exhausted the leather supply. 
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As a result leather became such a rarity that 
a good pair of boots at the close of the war was worth 
several hundred dollars in Confederate money. As a 
substitute, fibers were worked up and coated with a 
varnish, forming a sort of material similar to oilcloth, 
which came into use for many purposes. The employ- 
ment of petroleum oil as an illuminant was at its be- 
ginning. Colza and other oils were similarly used at 
that time, but these soon disappeared, and the old- 
time candle dip prevailed. For purposes where an oil 
was absolutely essential, recourse was had to fish oil. 
Paper was very scarce, and there were but-few, if any, 
mills in the South, and these produced a very inferior 
quality of paper, so that for writing purposes the blank 
leaves of old account books were employed, and for 
printing -purposes wall paper, on which many news- 
papers of the time were printed, was largely used. 
Only the crudest kinds of ink were to be had, and in 
most cases they were made by adding water to the 


refuse in the ink bottle until the writing became so © 


faint as to be scarcely visible. 

The great coal deposits of Pennsylvania being no 
longer available for fuel, recourse was had to the 
bituminous beds of Virginia, although of course in 
many cases wood was all that was required. It goes 
without saying that the supply of paint rapidly dis- 
appeared. However, there were numerous deposits of 
ocher that were available, and crude varieties of paints 


were soon manufactured in sufficient quantities to sup- - 


ply the demand. 

One of the important, indeed necessary, elements in 
the carrying on of a war is artillery, and to fight 
without gunpowder is practically impossible. Accord- 
ingly, gunpowder mills. were established at several 
localities in the South. The supply of niter was soon 
exhausted, and search was made for that material in 
caves and elsewhere throughout the. South. These 
yielded a certain amount, but the future was provided 
for by the establishment of niter beds. Still, the 
end came too soon to permit of their being available. 
There were no sulphur deposits in the South, but fortu- 
nately at the beginning of the war there was a large 
supply of that article in New Orleans, where it had 
been used in the clarification of sugar. Charcoal was 


of course more readily obtainable, and after some ex- — 


periments it was found that the wood from the cotton- 
wood tree yielded the most satisfactory material. 

The manufacture of fulminate of mercury for per- 
cussion caps was carried on to a limited extent, and 
the copper for the caps was obtained from the tur- 
pentine stills, which were all collected from North 
Carolina and used for that purpose. ~ 

There were four principal medicines required, name- 
ly, quinine, morphine, ether, and chloroform. These 
were procured, so far as possible, by smuggling, either 
through the lines or by blockade runners, and numeér- 
ous substitutes were introduced. ‘For instance, for 
quinine bitter barks were used wherever possible, espe- 


cially dogwood. and the dread malaria was by this- 


means held practically in check. Morphine was almost 
entirely brought in by means of the blockade runners. 

At the beginning of the war there were no large 
metallurgical works in the South, with the single ex- 
ception of the iron foundries at New Orleans and 
Richmond. The early capture of New Orleans left in 
Richmond the only large available foundry, and the 
Tredegar Iron Works became the principal source for 
articles made of iron. For ores, recourse was had to 
the deposits from the South, and it was necessity that 
led to the exploiting of the deposits of iron in Alabama 
and elsewhere along the Appalachian Mountain range; 
indeed, a primitive blast furnace was erected where 
the city of Birmingham now stands. Copper was had 
to a limited extent from the Ducktown Works in Ten- 
nessee, but more largely from the stills, as previously 
mentioned, that, had been used in the manufacture of 
turpentine. Lead and zinc were only to be had in 
limited - quantities, and were obtained chiefly from 
mines in Virginia. 

+O Oo 

M. Albert Dion, of France, has patented a new nav- 
igable balloon construction, in which an attempt is 
made to overcome the inherent defects of the present 
types of dirigible aerostats, viz., deficiency of rigidity 
and liability to distortion, with a tendency to rupture 
in high winds. In his design, M. Dion has made the 
gas bag conform more to the shape of a shuttle, term- 
inating in a sharp point at either end. The frame sup- 
porting the car below is carried nearly the entire length 
of the balloon. At the top of the balloon is a curious 
backbone of light material. extending from end to end, 
from which a light column extends: vertically through 
the envelope of the gas bag, passing through a hole ‘in 
the lower side fitted with a ring. The ribs of this back- 
bone serve to carry the frame containing the car and 
motor. The vertical column resembles in an end sec- 
tional view the backbone or spinal support of a schocl- 
boy’s kite. 

—_— oS 

A concession to. operate two thousand #utomcobile 
chairs at the World’s Fair, St. Louis, has been granted 
to a company in St. Louis. 
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CHAIN VS. WIRE CABLES IN THE NEW EAST RIVER 
BRIDGE. 

It is quite possible to make too much of the con- 
troversy which has arisen over the decision of the 
Bridge Commissioner to use chain instead of wire 
cables for the latest East River bridge, known officially 
as the Manhattan Bridge. At the time when the pres- 
ent Bridge Commissioner went into office, plaus of the 
bridge had been prepared, which called for a wire- 
cable structure of extremely unprepossessing appear- 
ance, having even less pretensions to architect:iral 
beauty than the Williamsburg Bridge, a little further 
up the East River, which is now nearing complatioa. 
There were two principal objections to the design; the 
first being, as mentioned, that of its inherent lack of 
beauty, and the second being the fact that the city 


was in most urgent: need of the services of the bridge, © 


and judging from the fact that the cables were to be 
of wire construction, it was probable, if the new East 
River Bridge was any criterion, that the completion 
of the new structure would be subject to serious de- 
lays. Moreover, it was realized that although there 
was no question of the stability or strength of tke wise 

cable design, it was, nevertheless, of a tyne that did 

, not embody the improved principles which mark the 
‘ thoroughly up-to-date long-span bridge. 

The broad distinction between the present eye-bar 
and the discarded wire-cable design lies in the differ- 
ent methods adopted for giving the stiffness to the 
bridge which is necessary to prevent deformation un- 
der moving loads. In the wire-cable type, such as the 
present Brooklyn Bridge and the Williamsburg Bridge, 
rigidity is afforded by a series of stiffening trusses 
which are worked into the fioor system. These trusses 
are entirely distinct from the cables, and represent so 
much added dead load which the bridge must carry in 
order to supply that resistance to deformation which 
the cables entirely lack. 
standpoint, this is distinctly unfortunate, for the rea- 
son that although shallow trusses, such as those of the 
Brooklyn Bridge, conform very well from the point of 
balance and proportion with the light, thread-like 
cables above them, they are certain to prove, as they 
have done in this bridge, entirely too light for their 
duty. On the other hand, if these trusses are made of 
sufficient depth and weight to provide the necessary 
stiffness to the fioor system, they become so heavy as 
to entirely destroy the harmonious appearance of the 
structure, and rob it of that grace and symmetry which 
should be a distinguishing characteristic of every sus- 
pension bridge. This effect will be noticeable at once 
to anyone who approaches the present Williamsburg 
Bridge by water. Whatever pretensions to good looks 
this bridge may have had in the earlier stages of its 
construction, they have gradually disappeared. as the 
heavy mass of the deep, 50-foot stiffening truss was 
built in place from anchorage to anchorage. Although 
there is no doubt that the proportion between the ca- 
bles and the mass of fioor system is correct for the 
work that it has to do, there is no denying that, looked 
at from the standpoint of architectural effect, the re- 
sult is exceedingly harsh and dissatisfying. 

‘In the new design,-which possesses every element of 
architectural beauty, it has been shown that by mak- 
ing the cables share in the work of giving proper ver- 
tical stiffness to the fioor system, it is possible to give 
a great suspension bridge such as this an appearance 
of harmonious proportion without doing any violence 
to good engineering practice, or making use of super- 
fluous material worked in merely for architectural ef: 
fect. In the new design, the cables are not merely 
strung over the toqwers.from anchorage to anchorage 
to act as a fiexible support to a fiexible fioor that must 
be heavily stiffened before it is practicable to send a 
live load over it, but each of these cables is made to 
act as the top chord of a-stiffening truss. which gives 
the necessary rigidity to the bridge. Here, at once, 
there is an obvious economy of material, and the un- 
pleasing contrast between the thread-like cables and 
the ponderous stiffening trusses is avoided, the two be- 
ing blended in one and-producing a most harmonious 
and handsome effect. Of ‘course, the steel wire pos- 
sesses, unit for unit, a greater strength than the 
nickel-steel chain cable; that is to say,. for the same 
strength of cable, there will be less weight in the wire 
than in the chain, and for this reason it would be de- 
sirable to use a trussed wire cable, in preference to 
trussed eyebars. This, however, cannot be done, for 
the reason that it would be impracticable to make sat- 
isfactory connections between the web members of 
such a truss and the wire cable. Were it not for this 
difficulty, trussed wire cables such as were proposed 
for the Hudson River Bridge might be employed. 

The objections urged by the small minority of ex- 
perts who are attacking the proposed eye-bar cable— 
most of whom, by the way, are identified with wire 
cable-making interests, either as owners or employes— 
are more formidable on paper than in reality. The 
eye-bar cable is certainly as durable as one of wire. 
That. there is no wear of the pins in the eyes is 


proved: by the perfect state of preservation of some - 


long-span European chain bridges, built long ago, not- 


Judged from the’ artistic . 


& slate-colored precipitate was obtained. 
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ably the one across the Menai Straits in England, 
which after nearly a century of existence is in per- 
fect condition. As a matter of fact, there is no rota- 
tion of the eyebars about the pins, frictional resist- 
ance to turning being greater than the resistance to 
fiexure in the body of the bars themselves; that is to 
say, the changes of curvature in the chain are taken 
care of by the fiexure of the eye-bars, the chain from 
tower to tower acting as a continuous piece of metal. 
This is proved by the fact that the paint at the pins 
shows no signs whatever of cracking. 

Not only is the ‘eyebar design greatly superior in 
appearance, but it can be unquestionably built more 
rapidly than a wire-cable bridge. The New York pub- 
lic wants this bridge very badly. It is now smarting 
under the inconvenience of the unpardonable delay 
in the construction of the new East River Bridge, a 
large part of which delay was due to the slowness of 
the construction of the wire cable. It is stated by the 
Bridge Commissioner that his design fer the new 
bridge can be built within three years’ time, which is 
several years less than the East River Bridge has 
taken to grow even to its present incompleted state. 
It is true that the eyebar bridge may possibly cost 
something more than a wire-cable structure; but the 
difference is slight, and certainly not so great as to 
compare with the enormous inconvenience to which 
New York city would be subjected by any delay in the 
opening of this greatly-needed thoroughfare. There 
are some things that cannot be estimated in terms.of 
dollars and cents; and anyone who stands during the 
rush hours at the terminals of the Brooklyn Bridge and 
watches the daily riot there, will feel that a year or 
two saved in the opening of another bridge in its near 
neighborhood, is well worth any slight increase in 
the cost of its construction. 
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COMBS AND CIGAR HOLDERS MADE OF MILK. 

At the Hygienic Milk Supply (Hygienische Milch- 
versorgung) Exhibition, which was lately held at Ham- 
burg, the Vereinigten Gummiwaren-Fabriken of Har- 
burg and Vienna exhibited a number of objects which 
seemingly had nothing whatsoever to do with hygienic 
milk supply. There were shown, nicely arranged in 
glass boxes, combs seemingly made of horn; cigar hold- 
ers with amber-colored mouthpieces; knives and forks 
with handles similar in appearance to ebony; ferrules 
for umbrellas and sticks, and balls, rings, chess figures, 
dominoes, etc.; also a small table with an inlaid marble 
slab, and finally a number of thick slabs and staves 
with every imaginable variation of marble colors, but 
of considerably less weight than real marble. These 
objects were made of “galalith’—i. e., milk stone. 

Skimmed milk, in spite of its many valuable qual- 
ities, has so far been little used; it contains a consider- 
able portion of nutritious matter, i. e, 1 liter (1.05 
quarts) of skimmed milk is of about equal value to a 
quarter of a pound of meat. It is by far too little ap- 
preciated as a cheap food for the people, hence what 
the German peasant cannot sell to milk-sugar factories 
or use for the manufacture of cheese is given to cattle 
and pigs as food. The principal albumenoid substance 
of skimmed milk, the casein, is the raw material out of 
which the new product galalith is manufactured. More 
than fifteen years ago the idea was originated to manu- 
facture Various articles like buttons, handles, orna- 
mental plates, and colored pencils out of casein. The 
inventor took out a patent for a manufacturing process, 
which is described as follows: 

Fresh casein—i. e, ordinary or dried curds—was 
dissolved in hot soap water; to this solution the re- 
quired coloring ingredients and a metallic salt were 
added, and a firm substance consisting of casein and 
metallic soap was produced, which, by drying and press- 
ing into molds, could be given any desired shape. It is 
to be supposed that the inventor had found out by con- 
tinued trials that casein by addition of a metallic salt 
becomes brittle and softens easily in water. With a 
view to counteracting this latter drawback soap was 
added, but the articles produced thus were soft and 
brittle, and the invention was not a success. The chem- 
ical factory of Schering at Berlin then invented a 
process, the idea of which was to make casein insoluble 


‘by the addition of formaldehyde, but the disadvan- 


tage of this invention was that the articles produced 
distended considerably in water. 

The inventors of galalith succeeded, after many 
troublesome trials, in doing away with the deficiencies 
of former methods and in using the good that was in 
the former ones, for the working out.of an entirely 
new process. Their first aim was to make an insoluble 
union of casein by: the addition of salts and acids. The 
substance thus obtained was dephlegmated and dried, 
and, fiaally, by the addition of formaldehyde, the gal- 
alith was obtained. To produce, for instance, a ma- 
terial similar to ebony, which could be used for handles 
of table knives, they proceeded as follows: Dissolved 
casein was given a dark color by the addition of soot 
and, with the help of a metallic salt (acetate of lead), 
This was 
mixed with water and the thin pap filled into a cloth 
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stretcned over a frame. The water becoming absorbed 
by the cloth; the pap contracted into a uniform, firm, 
and dark mass; this was placed in a solution of for- 
maldehyde and, after being dried, a product resulted 
In this 
way a raw material is produced which the inventors 
have protected by numercus patents. 

An advantage of the new product as compared with 
celluloid is the fact that it does not ignite so easily 
and is entirely odorless. Trials have proved that even 
when kept for weeks in water, it does not distend more 
than the best quality of buffalo horn; after one month 
it had not soaked in more than 20 per cent of water. 
Of late, trials have been made to produce,. by the addi- 
tion of vegetable oils, an insulating material for elec- 
trotechnical purposes. 
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THE “AKOUPHONE”’—A CORRECTION. 

In the issue of the ScrenTIFIC AMERICAN of June 13, 
1908, appears an erroneous statement, in an article 
entitled: “New Instruments for Enabling the Deaf 
to Hear,” to the effect that a similar instrument pre- 
viously invented and used called the “akouphone” had 
been abandoned. 

We learn from Mr. K. B. Conger, president of the 
Akouphone Company, of No. 36 East 20th Sireet, in 
this city, that such is not the case; but that though 
the “akouphone” had its inception in undeveloped 
inventions of Mr. Miller Reese Hutchinson, the instru- 
ments made under these inventions were quite unsat- 
isfactory. He stated the present perfected instrument, 
now made and sold under the name “akouphone,” is 
most effective and reliable, and is the result of long 
and careful experimentation by the company’s present 
manager and electrical expert, Mr. Morgan D. Evans. 
We are informed also that the instrument is now in 
extensive and successful use, not only in this country, 
but in several foreign countries. ° 

The principle of the instrument is similar to a tele- 
phone, but in one particular point it differs; it is not 
necessary to talk directly into the receiver. The re- 
ceiver of the ‘“akouphone” is especially constructed for 
distant sounds, and transmits them to the ear with 
greater power than the telephone, which is spoken di- 
rectly into. The voice of a speaker using an ordinary 
tone of conversation at a distance is reproduced in the 
“akouphone” earpiece, thereby giving absolutely the 
same effect as if the speaker were talking loudly di- 
rectly into the ear of the deaf person. 
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DEATH OF CHARLES C. MARTIN. 

Charles C. Martin, consulting engineer of the Divi- 
sion of Bridges of New York city, died suddenly at 
Far Rockaway, in his seventy-second year. Mr. Mar- 
tin’s name is most closely associated with the Brook- 
lyn Bridge, the construction of which was carried on 
under his supervision. He cared for the structure 
almost up to the day of his death. 

Mr. Martin’s first work was on the conduits of the 
Brooklyn Waterworks. Later he became rodman in 
the old Trenton Locomotive” Works and was advanced 
to the position of superintendent. The company sent 
him in 1860 to Savannah, Ga., to construct a railroad 
bridge across the Savannah River. It was while he 
was engaged in this work that he sank the first pneu- 
matic cylinder ever used in this country. During the 
war of the rebellion, Mr. Martin built several bridges, 
superintended the manufacture of guns, and made boil- 
er experiments for the government at the Brooklyn 
navy yard. After the war he became chief engineer 
of Prospect Park and laid out its drainage system. On 
the appointment of Washington A. Roebling as chief 
engineer of the Brooklyn Bridge, Mr. Martin was made 
principal assistant, and was put in charge of the con- 
struction work. When Mr. Roebling resigned in 1883, 
he became chief engineer. In 1902 he was made con- 
sulting engineer. 
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NEW TESTS BY DR. WILEY. 

In addition to his tests of adulterated foods, Dr. 
Wiley will begin a series of experiments for the pur- 
pose of showing the effect of pure and of adulterated 
tobacco upon the digestive apparatus of the human 
system. It is Dr. Wiley’s intention to take men who 
are regular smokers and to ascertain their physical 
condition as to heart action, breathing, and digestion, 
while continuing the use of tobacco under normal con- 
ditions, and then to have them suddenly cease the use 
of tobacco entirely. 


a 


THE DEATH OF EUGENE VANDERPOOL. 


Eugene Vanderpool, president of the International 
Gas Light Association and of the American Gas Light 
Association, recently died in Newark at the age of 
fifty-nine. He was a graduate of Princeton and of the 
Troy Polytechnic School. He was known the world 
over as an able gas engineer. 
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AN IMPROVED STATIC ELECTRIC MACHINE. 

Our illustrations show the general appearance of a 
static electric machine that has been perfected by Mr. 
Henry B. Todd, of Meriden, Conn., and that will be 
found most useful by physicians and others who need 
a reliable machine for giving electrical treatment and 
for X-ray work. The machine is an improvement over 
the Holtz or Toepler style of machine, both in details 
of construction and in immunity from being affected 
by damp weather. It is abso- 
lutely self-exciting, requiring no 
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tively noiseless operation. The machines can be run 
by a small electric or water motor, or by hand power. 
They are manufactured by the Electric Manufactur- 
ing Company, of Meriden, Conn., and are made in a 
variety of sizes suitable for physicians, hospitals, san- 
itariums, and family use. 
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FRENCH COMMERCE-DESTROYER ‘“ GUICHEN.” 


The French naval architects have earned a great 


separate exciter or starter, 
and can be depended on for 
practically the same current 
under all weather conditions. 

With all other static ma- 
chines now on the market, the 
use of chloride of calcium or 
some other moisture absorbent 
is obligatory during damp 
weather, especially the dog- 
day weather of July and Au- 
gust. 

Two seasons’ use of the 
Todd machine on the New 
England coast during these 
humid summer months has 
demonstrated this to be un- 
necessary, the moisture-defy- 
ing qualities of the machine, 
as well as its increased power- 
fulness, seeming to be due to 
the novel form of construc- 
tion, upon whicn Mr. Todd has 
secured a patent. 

The new form of construc- 
tion used consists in making 
all the plates revolve, and in 
placing alongside of each plate 
having sectors, a plain plate 
that revolves with it. In the 
machine shown, for example, 
the two outside plates each have sectors, or raised 
buttons, for the exciting brushes to rub against. These 
two plates revolve in opposite directions, while the 
inside plain plate adjoining each revolves with it. 
By the addition of the plain plates, the capacity of the 


machine in current it will deliver is increased four’ 


fold. This current is collected from the plates in the 
regular way by combs within the casing and in close 
proximity to them, the combs being on rods that pass 
through heavy hard rubber insulating bushings and 
join the two main rods carrying the balls‘in front. 

Leyden jars are connected to these rods in the 
usual manner. 

The Todd machine is very substantially built and 
has several improvements in construction;; such as the 
method of clamping the plates without danger of 
breaking or loosening after they are once adjusted; 
the attaching 
of the conduc- 


Front View, Showing. Leyden Jars, Electrical 
Massage Instruments on Table, and Motor for 
Driving at the Side. 
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AN IMPROVED STATIC ELECTRIC MACHINE, 


reputation by the aimost uniform success which has 
marked the speed trials of the fast cruisers and com- 


merce destroyers designed during the past decade for. 


the French navy. There is no body of naval architects 
that ‘has,gone so deeply into the theoretical side of the 
question' of ship models and propeller designs in rela- 


tion to high feed, and in the past four or five years: 


particularly they have succeeded in obtaining, almost 
without exception, higher speeds in their cruisers and 
commerce-destroyers than were called for by the “con- 
tract. The accompanying illustration is from a photo- 
graph of the’ fast commerce-destroyer ‘Guichen,’ 
which on her trial developed a maximum speed of 
23.55 knots per hour. The vessel has those well- 
defined characteristics of the French cruisers by which 
they can be recognized at first glance and distinguished 
from those of any other navy, the most conspicuous 


tors to the 
combs by tric- 
tion,. so. that 
accidental dis- 
placement o f 
the sliding 
electrodes can 
be instantly 
adjusted; and 
the perfecting 
of all minor 
details that is 
so essential to 
thorough _ effi- 
ciency. 

By revolving 
both plates in 
opposite direc- 
tions, the sur- 
face speed is 
practic- 
ally doubled, 
so that all the 
advanb- 
tages claimed 
for fast speed 
in X-ray work 
‘are secured, 
while at the 
same time 
both the wear 
and vibration 
of the high 
speeds ordinar- 
ily employed 
are reduced 
one half, thus 
conducing’ to 
long life of the 
machine an 4d 
its compara. 


Side View, Showing Four Pairs of Plates with 
Their Exciting Brushes, 
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difference being the extreme tumble-home of the top- 
sides, which, instead of extending vertically from the 
waterline to,the upper deck, as in’ our own vessels, 
curves sharply inboard from the waterline, and then 
rounds up to the level of the upper deck with a re- 
verse curve. This form has the advantage of reducing 
cop weights and the disadvantage of greatly reducing 
the berthing accommodations for the ship’s crew. In 
only one vessel, the “Brooklyn,” has our Navy Depart- 
ment shown any disposition to 
imitate the French practice, 
and while the latter is a very 
-successful ship and popular 
with the navy, it is not likely 
that we shall build another of 
her peculiar above-water form. 

The “Guichen” has a length 
of 463 feet, a beam of 55 feet, 
and a draft of 27 feet. It ‘will 
thus be seen that for a cruiser 
she is narrow in proportion to 
her length, and to this is to be 
attributed in some degree her 
remarkable speed. She is 
driven by three sets of four- 
cylinder, triple-expansion  en- 
gines, one to each of the three 
propellers. Her boiler plant 
consists of thirty-six Lagrafel 
d’Allest boilers. The designed 
indicated horse power under 
natural draft was 14,500; and 
the designed full power was 
24,000 horse power. On her 
trial, however, during a run 
under natural draft of twenty- 
four hours’ duration, she indi- 
cated 18,500 horse power, and 
maintained an average speed 
of twenty knots an hour, and 
on a four hours’ continuois 
trial under forced draft she in- 
dicated 25,455 horse power, which gave her a speed 
of 23.55 knots an hour.: As the vessel was designed 
primarily as a commerce-destroyer, her armament is 
a light one relatively to her displacement. She car- 
ries two 45-caliber 6.4: inch rapid-fire guns on the 
upper deck, one forward and one aft, protected by 
gun shields. On the deck below she carries six 5.5 
inch rapid-fire guns, which are mounted in casemates 
of 11%-inch armor. These are mounted one on either 
bow, one on either quarter, and one on each beam 
amidships. There are also ten ‘3-pounders, five -1- 
pounders, and two above-water torpedo tubes. The 
conning tower is protected with 614-inch armor, and 
the water-line protection consists of an armored deck 
2% inches in thickness which slopes from below the 
water-line at the sides to about 4% feet above the 
water-line inboard. ‘The deck also slopes forward and 


and __ stern. 


Displacement, 8,277 tons. Speed, 23.5k nots. Coal Supply, 2,000 tons and liquid fuel Armor: 2}-inch deck ; 1}4-inch cagemates ; 2-inch gun shields. 
Armament: Two 6.4-inch ; six-5.5-inch ; ten 3-pounders ; five 1-pounders ; two above-water torpedo tubes. Oomplement, 625. 


FAST FRENCH COMMERCE-DESTROYER “GUICHEN.” 
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With this ar- 
mored deck is 
associated a 
belt of cellu- 
lose worked 
along the sides 
of the ship at 
the water-line. 
The day on 
which. the 
high - speed 
trials of the 
“Guichen” took 
place the sea 
was _ perfectly 
calm and af- 
forded an- ex- 
cellent oppor- 
tunity to study 
the wave .ac- 
tion of a ves- 
sel of this 
kind traveling 
at high speed. 
The photo- 
graph repro- 
. duced is par- 
ticularly inter- 
esting as show- 
ing this wave 
action and il- 
lustrating the 
remark- 
able wake pro- 
duced when 
three _ propel- 
lers are exert- 
ing, as in this 
case, a thrust 
of over 25,000 
horse power. 


aft to the bow 


Soi. Aw TY, 
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THE GORDON BENNETT AUTOMOBILE CUP RACE, 
PREPARED SPECIALLY FOR THE SCIENTIFIC AMERICAN BY OUR 
CORRESPONDENT IN IRELAND. 


The great International Motor Car Race of 1903 is 
the first—and very possibly it may be the last—auto- 
mobile contest on common roads ever held on British 
soil. Next year it will have to be held in Germany, 
but it is quite possible, in view of the tremendous 
horse power of the modern racing car, and the ever- 
increasing danger, both to the competitors and to the 


Jenatzy, the Winner, on Mr. Clarence Gray Dinsmore’s Mercedes. 


Foxhall Keene on His Mercedes. 
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suppose that 60, 80, or 100 horse power cars will be 
produced for ordinary driving next season. 

Before describing the race, a word may be said re- 
specting the history of the “Gordon Bennett Cup.” 

In 1899, Mr. James Gordon Bennett, the proprietor 
of the New York Herald, instituted an International 
Cup which is to the automobile world what the “Amer- 
ica’ Cup is to the yachting world. 

The first race was run in 1900. The course was 
from Paris to Lyons, 353% miles. France, Belgium, 
and America each competed, and the winner was a 
Frenchman, M. Charron, who covered the course in 


Baron de Caters at Athy Control. 
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of the cup on July 2 last, whose car upset near Cha- 
teaufort owing to the bursting of a tire. 

The second contest took place on March 29, 1901, si- 
multaneously with the Paris-Bordeaux race, and over 
a course 328 miles in length. It was won by M. Gira- 
dot, who drove a 40 horse power Panhard with Cen- 
taure motor, the highest speed of which on a level 
road was about 60 miles an hour. M. Giradot covered 
the distance in 8 hours, 47 minutes, 39 seconds, his 
average working out at 37 miles an hour. The leather 


of his clutch became completely worn out at Tours, 
and here he had to remove the change-speed gear in 


Mr. Mooers in Athy, After the Accident to His Peerless Car. 


SOME OF THE CONTESTANTS IN THE RACE FOK THE GORDON BENNETT TROPHY. 


sightseers when the races are held on public highways, 
that the races of the future will be run on special 
tracks. : 

Motor contests have been of great value in stimu- 
fating the automobile industry, but 1t is doubtful if 
future races would result in any very important gain 
to the manufacturers. It used to be said that the 
Tacing cars of one year were the touring cars of the 
next. This was true some years back, but no one can 


9 hours, 9 minutes, making an average of 32% miles 
per’hour. He drove a 20 horse power Panhard ma- 
chine, which weighed 2,100 pounds, and whose highest 
speed was about 53 miles an hour. The other compet- 
itors representing France were Giradot and De Knyff. 
The representative of America was Mr. Winton, who 
drove a Winton car and abandoned the race at Chev- 
reuse, where he broke one of his front wheels. 
Belgium was represented by M. Jenatzy, the winner 
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- order to renew it. 


Although this took 2% hours, M. 
Giradot won with ease. 

The other Frenchmen were M. Levegh on a 60 horse 
power Mors, and M. Charron on a Panhard. The for- 
mer broke his bevel driving gear at, Sainte Meure, and 
the latter broke all his inlet valves. 

The only other competitor wno entered was Mr. S. 
F. Edge, representing the United Kingdom. .He drove 
a 50 horse power Napier car. He could not race for 
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the eup, as he could not get a British set of tires in 
time, his own having failed owing to the heaviness of 
the car. 

By courtesy he was allowed to start first after the 
Gordon Bennett competitors in the Paris-Bordeaux 
race. 

The third race, in 1902, was run over part of.the 
Paris-Vienna route, between Paris and Innsbruck 
(387 miles). There were only four starters: Mr. 
Edge and MM. de Knyff, Giradot, and Fournier. 

Mr. Edge, the winner, drove a 30 horse power Na- 
pier car and his time was 10 hours, 41 minutes, his 
average being 36 miles an hour. 

M. Giradot drove a 60 horse power Charron; Giradot 
& Voigt car, but had to abandon the race. at Bar-sur- 
Séone owing to the leather of his clutch being worn. 

Fournier drove an 80 horse power Mors racer, and 
had to abandon the race thirty miles before reaching 
Belfort, as his frame became bent and the shaft be- 
tween the clutch and the gear broke. 

M. de Knyff drove a 70 horse power Panhard, and 
succumbed when almost in sight of the winning post. 

Fournier said afterward that he had some terrific 
racing on his Mors car against M. de Knyff’s Panhard. 
The top speed of his car was about 75 miles an hour, 
and he made a record, doing one kilometer in 29 
seconds. 

The course for the race this year was chosen in Ire- 
land on account of its being more sparsely settled than 
England or Scotland, and a special Act of Parliament 
was required before the race could be run. 

The course chosen was in the shape ‘of two loops, 
forming roughly a figure eight: The requisite dis- 
tance—which has to be not more than 416 miles and 
not less than 344—could not be secured in one stretch, 
so the competitors had to traverse the course three 
times, thus allowing the onlookers to see the cars at 
least thrice from any one point. Those at the start 


and finish saw the cars pass no less than seven times. . 


The whole course once round was 103 miles, 740 
yards, including the controls, i e., the areas around 
villages and towns where the cars had to slow down, 
as well as at certain dangerous spots. The net racing 
distance was 923%, miles. The course was covered three 
times, in addition to the western or larger circuit, 
once additional, making in all 368 miles, 780 yards. 

There were seven controls in all. At Kilcullen cross- 
roads, each driver was stopped for a moment and told 
his course; the other controls were at Castledermot, 
Carlow, Athy, Kildare, Monasterevan, and Stradbally. 
Here were head marshals, marshals, timekeepers and 
their assistants, starters, registrars, stewards, etc., 
making 161 officials in all. ; 

A minimum time was fixed for the passage through 
the control according to its length, and each car was pi- 
loted by a bicyclist whom it was prohibited to pass. 
During the passage through the controls, the cars 
took on water, gasoline, and oil, as well as refresh- 
ment for the driver and mechanicians. 

The first car was started at 7 A. M. on July 2, and 
this was a 100 horse power special Napier racer, 
driven by Mr. Edge, an illustration of which we give 
herewith. Taking the English cars first, it will be 
remembered that, as the result of the eliminating 
trials held recently on the Duke of Portland’s private 
racing track at Welbeck, the Napier car proved its su- 
periority over the “Star” car, the only other English 
car qualified to enter. 

Mr. Edge had intended originally to drive one of 
the regular 1903 pattern, 35 horse power Napier cars. 
Quite at the last, however, he decided to use a new 
car with a more powerful motor specially designed by 
Mr. Napier for the race. This car is of much the 
same pattern as the other two Napier racers. The en- 
gine, however, is built higher, and the bonnet is oval 
instead of square. 

The 35 horse power Napiers, driven by Messrs. Jar- 
rott and Stocks, are of much the same type as those 
on’ which Mr. Edge won the cup last year. The ma- 
chines are gear driven, with a direct drive on the top 
speed, and are built throughout with the idea of 
eliminating friction, so as to make excessive horse 
power unnecessary and at the same time enable the 
car to climb practically all hills at top speed. The 
wheels are 34 inches in diameter and the wheel base 
is 714 feet. The system of spring suspension used is very 
simple, all the usual shackles being done away with. 
The clutch is self-contained, so that no end thrust is 
thrown on the engine or gear-box, and is of simpler 
torm thar before. . 

The weight limit of the racers was 2,204.6 pounds. 
The 110 horse power Napier weighed 1,985 pounds, 
while the 35 horse power cars weighed 1,970 pounds. 

Chevalier René de Knyff, on a 70 horse power Pan- 
hard, was the second to start. He was sent off at 7:07 
A. M., and was followed at 7-minute intervals by Percy 
Owen, on his Winton machine, and Camille Jenatzy on 


a Mercedes, representing America and Germany respect- | 


ively. After them, two other sets consisting of one 
“English, one French, one American, and one German 
machine were started, and the race was fairly under 
way. Winton wag not able to start till 8:50. 


* exciting incidents of the contest. 
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Before the cars got away, the general favorites were 
Messrs. Edge and Jarrott, and Gabriel, the winner of 
the Paris-Madrid race. When Edge, after covering the 
47 miles of the smaller loop, fiashed past the starting 


point at 8:24, long before Winton had got away, the - 


cheers from British throats were loud and long; but 
soon after this, trouble with punctures began (he is 
said to have used seven tires in the course of the day) 
and it was quite evident he had no chance of victory. 
With Jarrott and Stocks out of the race from accidents, 
the hopes of Great Britain were sadly shattered. As 
the day wore on, it was evident that the struggle would 
be between Jenatzy, De Knyff, and Henri Farman. 
Gabriel did not seem at home on his Mors car, and 
probably the winding roads puzzled him a _ good 
deal, . 

The American competitors had decidedly bad luck. 
Mr. Winton had trouble with bad gasoline containirtg 
paraffine, which stopped up the spraying nozzle of his 
carbureter, and cost him 48 minutes locating and rem- 
edying the trouble at the start. He gave up the race 
at an early stage. At the Athy control, Mr. Mooers 
lost a pin out of his change-speed gear and had to 
abandon the race. 

Mr. Owen began well, and his neck-and-neck struggle 
with Jenatzy early in the day was one of the most 
After this he never 
became dangerous, and finally. quit after going twice 
around the course. 

The close of the race was the most exciting incident 
of the day. De Knyff passed the winning post first at 
5:34 P. M.. Then came Jenatzy at 5:36, then Farman 
at 5:39, and Gabriel at 6:20, while Edge was a very 
long way behind. Jenatzy was declared the winner, as 
he started 14 minutes after De Knyff. 

The list of accidents and breakdowns was quite a 
long one, and only five out of twelve machines succeed- 
ed in finishing. The rear axle of Baron de Caters’ Mer- 
cedes racer broke within 12 miles of the finish and he 
had to give up, while Mr. Foxhall Keene discovered 
signs of a breaking axle while passing through a con- 
trol, and determined to retire. 

Stocks mistook a turning and ran into a fence. His 
car was smashed and he was thrown over a wall, but 
neither he nor his chauffeur was much the worse for 
the mishap. 

Jarrott came off with a broken collar bone; his steer- 
ing gear went wrong, and his car, becoming uncon- 
trollable, swerved and overturned, breaking in half as 
it did so. The Chevalier de Knyff took a wrong turn 
and ran into a fence, but he suffered no damage and 
lost hardly any time on this account. It was a won- 
der that the accidents were not more severe than they 
were, seeing that the cars frequently passed each other 
on the narrow roads. 

The international character of the event ‘lent of 
course an especial interest to the motor race, and the 
representatives of the four competing nations present 
naturally were keenly anxious that their country 
should bear off the cup. 

The French team made the best showing as a whole, 
for it was the only one all three members of which fin- 
ished. To it was awarded, therefore, the John Scott 
Montague prize for the best performance of any entire 
team. 

_The victory of the Mercedes car will undoubtedly 
give a great stimulus to the German automobile indus- 


‘try, though if road races are still to be permitted, it is 


quite certain that French, English, and American 
manufacturers will use every effort to turn out cars 
which shall successfully compete with the German 
racers. 

The International Commission for the Gordon Ben- 
nett Cup Race, after sitting all day on July 3, formally 
awarded the trophy to the German Automobile Club. 

The times, after allowing for contro] deductions, 
were as follows: 


1. Jenatzy, Germany ..6 hrs. 39 min. 

2. De Knyff, France...... 6 hrs. 50 min. 40sec. 
38. Farman, France ....... 6 hrs. 51 min. 44 sec. 
4. Gabriel, France ........ Thrs. 11 min. 33 sec. 


5. Edge, United Kingdom. .9 hrs. 18 min. 48 sec. 

Jenatzy’s average speed for the 368144 miles worked 
out at'56%4, miles an hour. 

This is the highest average ever made in any Gor- 
don Bennett Cup Race. In 1900, M. Charron’s time was 
32% miles an hour; in 1901, M. Giradot’s was 37, and 
in 1902, Mr. Edge’s was 36 miles an hour. 

The elaborate arrangements made for the timing of 
the cars, both through the various controls and at the 
finish, are of considerable interest. The scheme was 
originated by Mr. R. E. Phillips, who has himself 
given the following particulars: 

“As the cars were dispatched from the starting-point 
at a predetermined interval of time, the factors which 
determined the ultimate winner were (1) the sum 
total of the periods of time occupied in traversing the 
various controls, and- (2) the periods of time which 
elapsed between the finish of the first and subsequent 
cars. The actual time occupied in completing the 
course, though of interest in showing the speed at 
which the cars have traveled, may be regarded as a 
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negligible quantity so far as ascertaining the actual 
winner is concerned. ; 

“Hitherto, in similar races, it has been the practice 
to time the arrival and departure of each car at and 
from a control, and arrive at the allowance to be made 
from the gross running time by a process of deduc- 
tion; but experience has shown that it is impossible to 
get a large number of chronographs to synchronize 
after running for long periods, and that, as a conse- 
quence, errors accumulate. 

“The system, therefore, which was employed in the 
Gordon ‘Bennett race this year, provided that the time 
of each car in a control be checked and recorded on 
an independent watch, so that the timing of each 
car through a control should be a separate and inde- 
pendent observation. To do this, it was necessary to 
have twelve. watches at each control, and, as there 
were seven controls, no less than eighty-four watches 
were required. To obtain this number of chrono 
graphs; with fiy-back center-second hands and minute 
recorders correctly rated, seemed at first an insur- 
mountable difficulty, but the well-known firm of chro- 
nograph manufacturers, Messrs. Stauffer, Son & Co., 
of London and Chaux-de-Fonds (Switzerland), stepped 
into the breach and loaned to the Club gratuit- 
ously, for the purpose of the race, the required num- 
ber of chronographs. . : 

“The modus operandi of timing the controls was as 
follows: At each control there were twelve watches 
and twelve small boxes to contain them. The time- 
keeper at the entrance to the control started one of 
the chronographs immediately a car arrived at the 
control and came to a state of rest in the space al- 
lowed. He then handed it to the head marshal of the 
control, who first satisfied himself that the chrono- 
graph was started, and then showed the same to the 
driver of the car and warned him of the time allowed 
for passing through the control. He then indorsed a 
duplicate card with the number of the car, and placed 
both the card and the watch in one of the boxes, and, 
having locked it with his master key, handed it to the 
cyclist allotted to pilot the car through the control. 

“On reaching the end of the control, the cyclist gave 
the box containing the watch and the card to the 
starter, who, having opened it with the master key 
in his possession, again showed the watch to the 
driver of the car and told him roughly how much 
time remained before his time to depart. After hav- 
ing indorsed the ‘duplicate card with the period of 
time allowed for the control, he placed one part of the 
card in the box on the car provided to receive such 
cards, and, at the expiration of the allotted time, gave 
the driver the signal to depart, at the same time 
pressing the button of the watch to stop the chrono- 
graph mechanism. ; 

“The starter then placed the watch and the other 
half of the duplicate card in the box, locked the same, 
and returned it by the cyclist to the timekeeper at 
the entrance to the control. The timekeeper then ex- 
amined the watch, and made a record of the period of 
time occupied in the control as shown by the minute 
recorder of the chronograph... After this, he sét 
the hands of the chronograph back to zero, ready to 
be used for another car. 

“Should the starter be unable—for official reasons— 
to get a car started out of his control at the termin- 
ation of the allowed period, he allowed ‘such addi- 
tional time as might be necessary in periods of not’ 
less than one minute, and indorsed the two parts of 
the duplicate card with the actual time occupied in 
the control. At the entrance and exit of each control 
there was a large dial clock, so that the drivers could 
approximately ascertain for themselves the time of their 
arrival and departure. These clocks were all specially 
rated, so that they synchronized throughout the day. 

“By this system it is impossible for errors to ac- 
cumulate, and as there are -no deductions to be made, 
errors possible in such calculations are also avoided. 
Further, as the starters at the exits of the controls 
read off the times for starting, any possible differ- 
ence in the personal equation of a starter and a time- 
Keeper is eliminated. : 

“As the time allowed for each control:is, under nor- 
mal conditions, constant, the starters only have to 
bear in mind one period of time, and, as a reminder, 
the minute-recording dials of all the watches em- 
ployed in each control had a red mark on the dial de- 
noting the period of time for that control. 

“The start and finish of the race were timed by two 
independent systems. First, by three or more official 
timekeepers of the club, assisted by one or more offi- 
cial timekeepers of other competing clubs; and second- 
ly, by my electrical timing apparatus, which was em- 
ployed to time the arrival of the cars at the finishing 
point.” eS 

The Automobile Club of Great Britain and Ireland 
is to be congratulated on the precaution it took to 
insure the safety of the spectators. 

Great credit is also due to the efforts of that splen- 
did body of men, the Royal Irish Constabulary, and to 
the large bodies of police, soldiers, militia, volunteers, 
and others who guarded the whole of. the course, 
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A New Illuminating Material Discovered. 

An important discovery has been made by the well- 
known German chemist Hermann Blau, of Bavaria. 
His method is to separate, by a process of rectification, 
the methane and hydrogen from the other constituents 
of oil gas, collecting the same in steel receivers sub- 
ject to a pressure of 40 atmospheres, whereby he con- 
verts it into liquid form. 

With the liquid gas made according to Blau’s meth- 
od, the cost is reduced to 6.3 pfennigs (1.5 cents), 
including freight. 

This new illuminating material compares very favor- 
ably in cost with all others. The ease with which it 
can be handled and the beauty of its light should make 
it preferable where a lighting material is wanted as a 
substitute for petroleum, alcohol, or acetylene. 

On the 24th of December, 1902, a test was made for 
the first time to produce the liquid gas. The trial 
showed how practical and very simple the process of 
preparation was. It has since been decided to erect 
an oil-gas' furnace and to reconstruct the rectifying 
apparatus in accordance with the practical observa- 
tions obtained by the experiments of last December. 

A new test has recently. been made and shows a 
most marked improvement and a remarkable produc- 
tive power in every respect. It was also found that 
by the addition of a considerable amount of tar, which 
is in no wise detrimental, a beautiful yellow color was 
given to the gas. 

A test tube filled with the liquid: gas needed only 
the warmth of the hand to cause it to effervesce. It 
also effervesced when poured upon a metallic plate 
and on water. In the latter case a crust of ice was 
formed. 

Its odor is pyroligneous aromatic. The concentra- 
tion amounted to 537 grammes instead of 550 grammes 
per liter under a pressure of 40 atmospheres. The 
specific gravity, when in a gaseous state, was 1.26 
(taking air at 1.0); absolute weight, 1.03. 
roo 

The Approach of Borelly’s Comet, 

Since the time of its discovery, Borelly’s comet has 
rapidly increased in brightness, until it is now easily 
visible as a star of the fourth magnitude. It should 
be easily detected one or two degrees southwest of the 
bright star Alpha Cygni. Its daily motion is about 5 
degrees southwest. Prof. Perrine has computed the 
orbit of the comet, and finds that its nearest approach 
to the sun will occur on August 27, at a distance of 
about 3,000,000 miles. At present its distance from the 
sun is about 100,000,000 miles, and from the earth 
20,000,000 miles. To the naked eye it will appear as 
a hazy patch of ‘light. Photographs taken at the Lick 
Observatory indicate two prominent tails several de- 
grees in length. 

——__—___+ 6+ _________. 
Prof. Langley’s New Aerodrome, 

According to newspaper reports, Prof. Langley’s new 
aerodrome is to be tested somewhere on the Potomac 
River. The machine was recently towed on top of a 
large houseboat down-stream and anchored at tide 
water. Several years ago Prof. Langley demonstrated 
by means of.a model the correctness of his principle 
of soaring flight. Ever since that time he has been 
ceaselessly engaged in the same work. In his investi- 
gations he was compelled to spend an appropriation of 
$50,000 by Congress, an allotment from the Army 
Board of ‘Ordnance of $25,000, and a very large sum 
privately contributed. The successful trials made May 
6 and November 28, 1896, ‘have been fully described in 
the columns of the ScrenTIFIC AMERICAN SUPPLEMENT. 

2+ 2 —___—_ 
A Prize Offered to Stamp Out Boll Weevil. 

Governor Lanham of Texas, on July 11, issued an 
official proclamation offering a reward of $50,000 to 
any person: who would devise or discover a practical 
method or’ remedy for eradicating the cotton-boll wee- 
vil. The reward is to be paid out of the State treas- 
ury. The cotton belt of Texas has suffered much from 
the ravages of the boll weevil. 

2+ 8 

Large quantities of hydrogen being required for cer- 
tain researches, it occurred to M. d’Arsonval that 
this hydrogen might be supplied from coal gas, of 
which hydrogen constitutes usually about 50 per cent, 
the remainder being principally methane. M. d’Arson- 
val has separated the hydrogen by condensing the 
methane by means of liquid air, using a very simple 
apparatus for the purpose. More recently he has dis- 
pensed with the use of liquid air entirely, and simply 
passes the gas, previously cooled to —80 deg. Centi- 
grade, through a Linde liquid air machine, and in 
this way is able to obtain 3,500 cubic feet of hydrogen 
per hour at an expenditure of: from 12 to 15 horse 
power. By a modification of the process, pure meth- 
ane can be furnished as well as hydrogen. This is 
accomplished by dividing the process into two stages. 
In the first stage the gas is cooled to the temperature 
of solid CO,, causing the condensation of CO, benzine 
and similar hydrocarbons. In the next stage the 
mrethane is condensed, and carries with it in suspen- 
sion the carbon monoxide, which can be filtered off. 
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THE STUDY OF GASES AND METALS AT VERY HIGH 
TEMPERATURES. 
BY PROF. JOHN TROWBRIDGE. 

The electric furnace has told us much in regard to 
the behavior of the vapor of metals at extremely high 
temperatures. Probably these temperatures are much 
lower than that of the sun. Still, we are learning 
something of the chemical reactions which occur when 
such highly refractory substances as carbon and sili- 
con are submitted to the heat of the electric arc in 
furnaces lined with infusible matter. The informa- 
tion which has been obtained is practically applied in 
great industries such as the manufacture of acetylene 
gas and of carborundum. Doubtless many more useful 
substances will result from the use of the heat of the 
electric arc. The electrical furnace, however, cannot 
be used to advantage in studying the reactions which 
occur, except through the final product. The spectro- 
scope, for instance, cannot be used to study the ex- 


tremely interesting spectra which arise when the vapor 
of metals is formed at high temperatures in closed 
chambers, such as are in commercial use. 

A scientific electric furnace, however, can ‘be con- 
structed as follows: Amorphous silica is made ac- 
cording to the method which I described in the ScrEn- 
TIFIC AMERICAN of March 28. It is then drawn into 
capillary tubes of suitable diameter; and electrodes 
of different metals are inserted in such capillaries. 
These electrodes, in my experiments, were one-half an 
inch apart, and, being four inches long, could be luted 
to the quartz capillary at this distance from the dis- 
charge end. The capillaries were then exhaustéd and 
filled with rarefied oxygen or hydrogen. 

Fig. 1 represents one of these capillary spectrum 
tubes. The ends of the metallic terminals, between 
which powerful electric discharges were passed, were 
separated half an inch and sometimes less. When the 
discharges occurred between easily volatilized metal 
terminals, such as cadmium, tin, calcium, the lines 
which are peculiar to the spectrum of these metals, 
when the spectrum is obtained between these termin- 
als in air, are in some cases very much broadened. 
Certain lines are also reversed; that is, they appear 
dark instead of bright. This darkening is due to a 
reversal which occurs on the photographic plate, and 
is not due to any phenomenon in the furnace. 

In order to study these spectra a peculiar camera 
was employed which allowed the spectra produced by 
successive electric discharges to be obtained on the 
same photographic plate. This is desirable in order 
that the photographs can be subjected to the same de- 
velopment. Fig. 2 shows a set of spectra of what are 
supposed to be the lines peculiar to silicon. The spectra 
were obtained by electric discharges from a large 


glass condenser of .3 microfarad capacity charged to 
20,000 volts by a storage battery. The discharges run 
from 1 to 5 and the photographs are seen to increase 
in brightness progressively, but not proportionally. It 
is interesting to notice no satisfactory estimate of the 
intensity of light can be made by photography. « pho- 


tographic photometer is not reliable. In Fig. 2 we see 
reversed lines and also bright lines. One of the re- 
versed lines occurs on a broad bright band which ex- 
tends more in one direction with reference to the dark 
line than in the other direction, that is, more toward 
the red end of the spectrum. 

When iron terminals were employed in the capillar- 
ies no iron lines were obtained, even when the distance 
between these terminals was only a quarter of an inch. 
This was the case in rarefied hydrogen and rarefied 
air. In air at atmospheric pressure a vivid iron spec- 
trum was obtained. This experiment throws doubt on 
some of the conclusions which have been entertained 
in regard to types of stars—types which have been 
supposed to indicate age and composition. The experi- 
ment shows that certain metals or gases may be pres- 
ent; but their presence may be masked by the re- 
actions which occur at high temperatures. 

The method of taking successive photographs of 
gases on the same photographic plate with known 
amounts of electrical energy is, I am convinced, the 
proper method to be pursued in studying the spectra 
of gases and of the vapor of metals. By this method 
one can compare the effect of increasing electromotive 
force in breaking up combinations of gases and form- 
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ing new combinations. One of the most striking illus- 
trations of this exhibition of change of combination is 
to be found in the case of water vapor introduced into 
a tube containing rarefied air and a trace of carbonic 
acid. With comparatively feeble amounts of electrical 
energy the peculiar bands due to hydrocarbons are 
obtained; as the electrical energy increases, these 
bands break up, and an entirely new spectrum appears, 
with no trace of the bands of hydrocarbons, or, indeed, 
no trace of hydrocarbons, although one knows that 
hydrocarbons are present. 

In this case we have increased the temperature and 
have masked the presence of a compound. In the pre- 
vious case we have kept the temperature the same and 
have brought different substances of different melt- 
ing or vaporization points together in our scientific 
furnace. Electro-chemistry wi'll gain much from the 
study of the spectra of gases and metals obtained with 
definite: amounts of electrical energy. 

Harvard University. 

+ 8 
The Results of the International Kite-Flying 
Contest. 


The international kite-flying contest arranged un- 
der the auspices of the Aeronautical Society of Great 
Britain was carried out on June 25 upon the Sussex 
Downs, near Worthing, and was attended with but 
mediocre success, a result due to the paucity in the 
number of the competing apparatus and the atmos- 
pheric conditions. The primary object of the compe- 
tition was to encourage the utilization of kites as a 
means of obtaining meteorological knowledge of the 
higher regions of the atmosphere, and as a scheme 
for solving aerial navigation or at any rate the obtain- 
ing of some valuable data which might prove useful 
in achieving fiight, and the best type of kites adapt- 
able for this purpose. The Aeronautical: Society had 
prepared a silver medal to be presented to the inventor 
of the kite which in the opinion of the jury appointed 
for the purpose, proved the most efficient, the only 
stipulation being that the kite qualifying for the 
award must exceed a minimum height of 3,000 feet 
and remain in the air for one hour. The jury was 
composed of Dr. William Shaw, F.R.S., secretary to 
the Royal Meteorological Council of Great Britain, 
Prof. C. V. Boys, F.R.S., Mr. E. P. Frost, Sir Hiram 
Maxim, Dr. Hugh Robert Mill, F.R.G.S., secretary to 
the Royal Meteorological Society, Mr. E. A. Reeves, 
curator of maps of the Royal Geographical Society, 
and Mr. Eric Bruce, secretary of the Aeronautical So- 
ciety, so that the jury was representative of the 
scientists interested in the problem of fiight and the 
value of kites for scientific investigation and research. 

Hight competitors entered for the contest, including 
Major Baden-Powell, the president of the Aeronauti- 
cal Society, who has been interested for several years 
past in the development of a kite capable of lifting 
a man, Mr. S. F. Cody, and Mr. L. Cody. Owing to a 
mishap which fefell Major Baden-Powell’s apparatus 
upon the ground just prior to the competition, he was 
unable to compete, while three other competitors 
failed to enter the contest, so that the number of con- 
testants was reduced to four. 

The most interesting apparatus was that of Mr. S. 
F. Cody, which was identical in design with that which 
he utilized for his experiments before the officials of 
the British Admiralty a short while ago. 

The atmospheric conditions which reigned at the 
time were not the best adapted for successful kite 
flying owing to the capricious nature of the wind. 
Trouble was experienced in starting the kites, but 
once they were sent into the air a short distance above 
the ground, they became steadier in their motion. The 
heights of. the kites during their hour in the air was 
not only determined by the length of the cable paid 
out, but they were further observed at their altitudes 
by means of theodolites. Two of these instruments 
were placed: on the ground at different stations in 
telephonic communication with one another. One the- 
odolite was in charge of Mr. J. E. Dallas and the other 
of Mr. N. F. Mackenzie, both of the Royal Engineer- 
ing College, while the duties of computer were fulfilled 
by Mr. W. Mason, demonstrator at the engineering 
laboratory of King’s College, London. Four observa- 
tions were taken by each theodolite during the hour 
the kites were afloat in the air, and their results were 
checked by the computer with the length of cable paid 
out, so that absolute accuracy was assured. The re- 
sults, however, were rather disappointing, since no 
remarkable altitudes were attained by the kites. The 
greatest height reached was only a little above 3,000 
feet, notwithstanding that in one case 4,000: feet of . 
cable was paid out. Owing to the fact that only four 
types of kites were flown the contest was not success- 
ful and did not afford much conclusive data as to the 
best type of kite adapted for the purposes for which 
the contest was arranged, but certainly the apparatus 
of Mr. S. F. Cody behaved the most efficiently. 

cc “(@q0- Oe 

The Swedish government has contributed $20,000 
to the publication of Sven Hedin’s Asiatic maps and 
two volumes of travels, to be translated into English. 
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The Electricity Palace. 


a 


Finished Portion of Machinery Palace. One of the Towers of the Palace of Varied One of the Corner Entrances to the Palace of Varied 


Industries. Industries. 


View 


from the Roof of the Palace of Varied Industries, showing the Palaces of Electricity, Education, Mines and Metallurgy, Manufactures and Liberal Arts, with the 
Lagoons and Walks. 


THE PROGRESS OF THE LOUISIANA PURCHASE EXPOSITION, 


© 1903 SCIENTIFIC AMERICAN, INC 


Juty 25, 1903. 


PROGRESS OF THE LOUISIANA PUR€HASE 
EXPOSITION. 

With but eight months more still to elapse before 
its opening day, the Louisiana Purchase Exposition 
can point to a more satisfactory record of accom- 
plishment than ever before rewarded the efforts of 
world’s fair builders. It is stated that the co-opera- 
tion and official participation of more national govern- 
ments than ever before took part in a universal ex- 
position have been secured. The: fair site of- 1,240 
acres is quite ample for the requirements of so vast 
an undertaking. 

Five of the great exhibit palaces are now practical- 
ly completed. The others, according to contract, must 
be finished within the year. So far advanced is the 
gigantic work of construction that it may be ques- 
tioned if a single contractor will be found wanting 
when his contract time has expired. Even months be- 
fore the opening day, the Exposition will be ready for 
at least a private inspection. 

It has been said that the site of the Exposition 
grounds covers a space of 1,240 acres. This includes 
60 acres recently leased. By this addition, the grounds 
have assumed the shape of a parallelogram, about a 
mile wide and nearly two miles long. As the result 
of this acquisition, : 

a much more satis- 

factory arrangement | 7 

of the terminal prob- 
lem, the intramural 
railway scheme, 
gateway locations, 
and various. other 
important matters 
that have been 
awaiting this con- 
summation of the 
company’s original 
plans, has been def- 
initely decided upon. 

The illustrations 
which are herewith 
presented tell better 
than. words. some- 
thing of the architec- 
tural beauty of the 
Exposition. The 
staff work is prob- 
ably. the most exquis- 
ite’ that. has ever 
been seen at a 
world’s fair. The 
pictures representing 
one of the:towers of 
the Varied Industries 
Palace, as well as a 
corner entrance to 
the same structure, 


admirably s how 
something of the 
architectural refine- 


ments which will 
add to the charm of 
the Exposition. The 
work of the Electric 
ity and Machinery 


‘for sculptural decoration. 
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Every building on the grounds has received an allot- 
ment of sculpture as plentiful as this. As these sculp- 
tures are, however, in plaster instead of in bronze, 
they will be less expensive. All the architects have 
made provision in pediments and tympani, in span- 
drels over archways, on towering constructions, etc., 
In the case of each build- 
ing the sculptures will be symbolical of the exhibits 
which the structures will shelter. 

The avenues of the Exposition, especially the cen- 
tral, 600-foot main avenue, will receive elaborate 
sculptural ornamentation. At the northern end of the 


‘main avenue will be a colossal group entitled “The 


Apotheosis of St. Louis,” an equestrian statue by 
Charles H. Niehaus, of which the principal figure is 
the King of France, after whom the city of St. 
Louis -is named. On the same axis with this group is 
the towering “Louisiana Purchase Monument” by 
Karl Bitter, which stands at the northern end of the 
main basin. Continuing, this axis passes through the 
center of the central cascade. All the boat landings 


in ithe main avenue are dressed out with animal 
groups. Four colossal animal groups by Solon H. Borg- 
lum, which will ornament the landing at the base of 
the Louisiana Purchase Monument, have passed the 


palaces is likewise 
distinguished by the 
beauty of the staff 
work. 

How imposing this 
long line of beauti- 
ful buildings must be 
can well be gathered 
from the _illustra- 
tion, which wags 
taken at a point looking east along the main transverse 
avenue from the roof of the Varied Industries Palace. 
To the right may be seen the north facade of the Elec- 
tricity Palace, the Education Palace with its magnifi- 
cent colonnade, and the globe and obelisk of the Palace 
of Mines and Metallurgy in the distance. To the left 
appear the south facade of the Varied Industries Pal- 
ace and the Manufactures' and Liberal Arts palaces. 
In the great central space between these two files of 
structures are lagoons with terraces and borders of 
asphalt roadway. 

No exposition has beén more lavishly provided with 
sculpture in staff and bronze. Of the half-million 
dollars’ worth of sculpture on the ground, one-fifth 
will represent material to remain forever on the per- 
manent Art Palace. This work includes “Sculpture,” 
by Daniel Chester French; ‘Painting,’ by Louis St. 
Gaudens; six figures, each by a different sculptor, 
representing art at various periods of human develop- 
ment; “Truth,” by Philip Martini; ‘Nature,’ by 
Charles Grafly; “Inspiration,” by -Andrew O’Connor. 
All these*will be marbles. Two griffins in hammered 
cepper by Phinister Proctor, and twenty-two portrait 
madallions in white limestone to form a frieze under 
the cornice will complete the permanent decorations 
of the Art Palace.-: 


——S 


Puritan 


GROWTH OF THE AMERICAN CUP DEFENDER FROM CRUISER TO RACING MACHINE, 


sketch stage. The architectural lines of all these 
monuments are designed by. E. L. Masqueray, Chief of 
Design of the Exposition. The sculptor follows and 
carries out these lines in his figures and groups. 

The climax of the sculpture is reached in the Cas- 
cade Garden and the Terrace of States. The three 
big cascades are masses of sculpture composed in 
obedience to a chaste architectural design. The main 
cascade, picturesquely named “Liberty Fountain,” 
will be done by H. A. McNeil; the side cascades, sym- 
bolical respectively of the Atlantic and the Pacific 
oceans, will be done by Isidore Konti. ; 

The Colonnade of States, the ribbon which ties to- 
gether the three fine units of the composition, forms 
a frame for fourteen giant seated female figures, each 
symbolical of one of the States and Territories which 
have been carved out of the Louisiana Territory. The 
sculptors of these symbolical figures are all young 
men who have not yet achieved great reputations in 
their profession, but who, from their education and 
training, promise much. ; 

Of the 250 sculptures that will hold a place inthe 
Exposition, about thirty are portrait figures of ‘in- 
ventors, discoverers, pioneers and explorers who have 
helped toward the development of the Louisiana Pur- 
chase Territory, 
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FROM CRUISER TO RACING MACHINE. 

It is a curious fact that in the selfsame year in 
which the New York Yacht Club has adopted a new 
rule of measurement, designed to kill the racing freak 
and bring about a return to the wholesome, seaworthy, 
and-comfortable yachts of fifteen years ago, the boat 
which they have built to defend the cup embodies in 
the most exaggerated degree all those undesirable fea- 
tures at which the new rule is aimed. It is also 
another curious fact that the challenging yacht con- 
forms so much more closely to the new rule that if 
“Reliance” and “Shamrock III.” were to be meas- 
ured under this rule for the forthcoming races, the 
challenger would receive such a large time allow- 
ance that the return of the cup to the land of its na- 
tivity would be a foregone conclusion. 

What might be called the scientific period of yacht 
designing in this country begins at about the period 
of the races of “Puritan” against “Genesta,” in 1885. 
The growth to the exaggerated proportions of hull and 
sail plan shown in our accompanying diagram, is the 
logical ‘and inevitable outcome of a rule of measure- 
ment altogether too broad and loose in its specifica- 
tions. The only elements taxed in this rule are 
length on the water-line when on an even keel, and 
total sail area. To 
the competing de- 
signers the rule has 
said, ‘When your 
yachts are placed 
under the measur- 
er’s tape, if 90-foot- 
ers they must not be 
over 90 feet long on 
the water-line, or if 
70-footers not over 
70 feet. If you 
choose to make them 
a little less than 
these lengths, their 
rating will be dimin- 
ished accordingly. 
Outside of this re- 
striction you may do 
just anything you 
please in modeling 
your hulls) They 
may be built of any 
material; they may 
be broad or narrow, 
shallow or deep; 
light and leakable as 
a wicker basket, or 
tight and heavy as 
an ironclad. As to 
the spread of sail, 
you may crack on 
just as much as you 
please; always with 
the understanding, 
however, that the 
more you carry the 
greater will be your 
racing measure- 
ment.” 

Now at the time of 
the ‘“Puritan’-“Ge- 
nesta” races, our 
yacht designers were 
beginning to emerge 
from the rule-of- 
thumb methods that 
characterized the 
days of the center- 
board sloop and 
schooner, and were 
beginning, thanks.to the victorious career of one or 
two imported deep-keel English cutters, to appreciate 
the value of outside lead as an element of sail-carrying 
power. Hence, the “Puritan” carried a large propor- 
tion of her 48 tons of lead ballast on the keel, and al- 
though she was marked by the shoalness of body and 
limited draft of the prevailing centerboard type, she 


‘was an extremely able sea boat, fast and comfortable, 


a wooden vessel of first-class construction, with a rea- 
sonable spread of sail which she was well able to 
carry in a blow, as was proved’ in that memorable 
race of twenty miles to leeward and back in half -a 
gale of wind in which she won by a narrow margin 
over “Genesta.” At the close of her racing career 
“Puritan” was changed from sloop to schooner-rig, 
and to-day she is doing-service as a snug and comfort- 
able cruiser. ‘Mayflower,’ the next cup de‘ender, 
was an improved “Puritan,” with 5 feet more length 
on the water-line and 8,824 square feet of sail; she 
was built of wood, and subsequently to her defense of 
the cup, she was turned into a comfortable cruiser. 
Her sail area is so nearly the same as that of her suc- 
cessor “Volunteer” that to avoid crowding our draw- 
ing her sail plan does not appear. “Volunteer” was 
designed by Burgess, the designer of “Puritan” and 
“Mayflower.” She was the first of our large sloops 
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to be built of steel. She was about 5 feet longer on 
the water-line than “Puritan,” and carried a much 
larger sail plan, the boom being 84 feet as against 
76% feet of “Puritan,” and the hoist to the topmast 
sheave being 111 feet as against 104 feet in the earlier 
boat. “Volunteer” also was a perfectly sound and 
wholesome vessel. Although her rig was a large one, 
she was well able to carry it; and like her predecessor 
she was changed after the cup races to a schooner, 
and is to-day in service as a successful cruiser. After 
a lapse of six years the New York Yacht Club was 
called upon once more to defend the cup, and on this 
occasion they went to Herreshoff, from whom they 
obtained two yachts, one of which, the “Colonia,” was 
a keel boat, drawing 14 feet of water, built of steel, 
and carrying about 11,000 square feet of sail. She was 
a failure, for the reason that, like the “Navaho,” an- 
other Herreshoff 90-footer of. the same year, she was 
a poor boat on the wind. 

The other yacht built for cup defense by Herres- 
hoff was the “Vigilant,’ and in her we see the 
engineer attacking the problem of yacht design from 
his own particular point of view. Tobin bronze is 
used for the plating, hollow spars are experimented 
with, high-grade steel wire rope, blocks and other 
gear of extreme lightness, make their appearance in 
the spar and sail plans. As a consequence, although 
the “Vigilant” was only a few inches longer on the 
water-line than the “Volunteer,” she carried over 2,000 
square feet more sail. The boom was lengthened out 
to nigh upon 100 feet, while the hoist went up to 132 
feet; and the sail spread to 11,312 square feet. ‘“Vigi- 
lant” was to be the last of the centerboard yachts; for 
although she beat “Valkyrie II.” in the series of races, 
she was beaten badly to windward by that boat in a 
stiff breeze; and subsequently, during a season in 
English waters, was beaten eleven times out of eight- 
een by the deep-keel cutter “Britannia,” a sister boat 
to “Valkyrie II.” That season’s experience sealed the 
fate of the centerboard, and when the next challenge 
came, the Herreshoffs, intrusted with the contract of 
building a yacht to beat her, turned out to meet her 
the deep-keel cutter-sloop “Defender.” “Vigilant” was 
the last of the cup defenders that was good for any- 
thing but cup defense. She has been changed into a 
yawl, and has proved to be an excellent cruiser under 
her reduced rig. In “Defender” we see the engineer 
still at work, reducing scantling and lightening up on 
construction even to the smallest detail. “Defender” 
was built of manganese bronze in the underbody, 


and aluminium in the topsides and framing. She car-. 


ried a hollow steel mast, boom, and gaff. As a conse- 
quence, although she was a smaller boat than “Vigi- 
lant,” having some 3 feet less beam, so great was the 
lightening of her weights, and the increase in stability 
due to lower ballast, that she carried over 1,000 feet 
more sail than the larger yacht, spreading 12,640 square 
feet. The main boom reached far over the taffrail, being 
106 feet in length over all. The hoist was 7% feet 
greater, ana the forward measurement from mast to 
end of bowsprit had increased to over 73 feet. 


THE DEVELOPMENT OF THE 90-FOOT RACING YACHT. 
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When the “Defender” commenced her trials, it began 
to be évident that in the development of the 90-foot 
racing yacht the limit, not merely of convenience, vut 
of actual safety, had been passed. The draft of 19 
feet was in itself prohibitive of the use of the boat 
as a cruiser, since it shut her out from many of the 
harbors and desirable anchorages, while the experience 
of the boat in fresh to moderate breezes was marked by 
breakdowns which, on one occasion, came very near 
to being disastrous. In some races, when the wind 
breezed up, rivets were sheared off, and the climax 
came when in a bit of a squall the pull of the weather 
shrouds was so great that the mast came very near 
punching a hole for itself through the bottom of the 
boat. Herreshoff evidently had overlooked the fact 
that, in cutting into the keel until its forward edge 
was aft of the mast-step, he had left nothing but the 
light floor-plates and the frail plating to take the enor- 
mous downward thrust of the mast. Emergency re- 
pairs were at once made by carrying a pair of 14-inch 
by 8-inch steel straps from the foot of the mast up to 
a junction with the chain-plates at the deck. Trouble 
was also experienced in keeping the bowsprit from 
coming inboard; several of the frames of the boat 
broke at the turn of'the garboards; and from first to 
last the extreme lightness of the craft was a source 
of unceasing anxiety to her owners. 
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Four years later the Bristol yard turned out “Co- 
lumbia,” a yacht that embodied some of those features 
of hull and sail plan which experience in the smaller 
classes had shown to be conducive to. high speed. She 
had a foot more depth, or 20 feet; her overhangs, for- 
ward and aft, were carried out until on a water-line 
length of 89 feet 74 inches she had an overall length 
of about 50 per cent more, or 132 feet. Although a 90- 
footer when at anchor, she was a 115-footer when 
heeled to her sailing lines, the great increase in the 
overhangs being due to the effort to build the biggest 
possible boat on the arbitrary so-called 90-foot length. 
The enlargement of the sail plan was chiefly in the 
direction of greater hoist, the distance from main boom 
to topmast sheave being 138% feet. The disastrous 
experience with “Defender” showed the absoiute neces- 
sity of using more reliable materials in the hull, which 
was constructed of Tobin bronze plating on steel 
frames. The hull structure proved satisfactory, but 
the lightening up of the spars and standing rigging 
had been carried too far, as shown by the fact that 
in her trial races she carried away her mast. 

Two years later, to meet “Shamrock II.,” Herreshoff 
brought out the “Constitution,” which differed in form 
from “Columbia” merely by an increase of one foot in 
the beam. The sail plan was greater than that of “Co 
umbia” by about 1,200 square feet. The hoist had now 
increased to 142 feet, the boom to 110 feet, and the 
base of the forward triangle to 78 feet. “Constitu- 
tion’s” appearance is comparable only to that of ‘De- 
fender” in the constant succession of breakdowns that 
have occurred; but with this distinction, however, that 
whereas “Defender’s” trouble was in the hull, “Consti- 
tution’s” has been up aloft. At different times she 
has carried away her mainmast, her topmast, and her 
gaff. Of the hull, however, it must be admitted that 
the system of belt-and-longitudinal framing adopted 
by Herreshoff has been eminently successful. Although 
it is probable that no large amount of weight is saved 
over the old system of framing, it is certain that 
weight for weight it is considerably stronger. ‘“Con- 
stitution” proved so much of a disappointment, that 
it was realized this year that: to defend the cup suc- 
cessfully some radical departure must be taken, and 
Herreshoff struck out most boldly in the direction of 
the “scow”’ type, which had proved so fast in the 
smaller classes of yachts. On a water-line of 90 feet, 
the new boat has a beam of over 26 feet, a draft of 20 
feet, and an overall length of close upon 150 feet. 
Although she is a 90-footer at anchor, she is fully a 
120-footer when heeled to a breeze; and to this fact is 
to be ascribed the astonishing sail-carrying power 
which she has shown, the area under the New York 
Yacht Club measurement being 16,247 square feet; and 
if changes are made, they will be rather in the direc- 
tion of an increase than a reduction of sail plan. The 
growth of sail power in the last fifteen years may be 
summed up in the statement that on an increased 
water-line length of only 10 feet the “Reliance” of 1903 
spreads over twice as much sail as did “Puritan” in 
1885. In her we see unquestionably the highest possi- 
ble development under the existing rule, and al- 


. though the boat is an overgrown monstrosity as a sail- 


ing craft, she is certainly a great tribute to her build- 
er, both as a naval architect and as a wonderfully re- 
sourceful and ingenious mechanic. She is the biggest, 
lightest constructed, most powerful, and probably the 
fastest yacht of her water-line length that ever was or 
ever will be constructed; and she possesses that dual 
quality, never before found in one and the same yacht, 
of being relatively just as fast in light as she is in 
strong winds. 
tO oe 
The Current Supplement, 

The current SUPPLEMENT, No. 1438, has for its front 
page article a very good description of the new Corin- 
thian canal, which promises to be of much commercial 
importance to Greece. Admirable illustrations give 
one a good idea of the engineering difficulties which 
must have been encountered during the course of con- 
struction. Dr, Fleming’s fourth paper on Hertzian 
wave telegraphy is presented. Prof. Wattiez gives a 
résumé of our present knowledge of radium. The Paris 
correspondent of the ScIENTIFIC AMERICAN presents the 
last installment of his series on some details of the 
Paris-Madrid automobile race. In the present install- 
ment, the Passy-Thellier and Clement voiturettes are 
described. The Antarctic experiences of the ‘“Discov- 
ery” are given. The Atomic Theory and the Develop- 
ment of Modern Chemistry is the subject of an article 
which is of timely interest, since this is the centenary 
of John Dalton’s famous discovery. Of archeologicai 
interest are articles bearing the titles “Discovery of a 
Roman Palace at Carthage’ and “Investigations at 
Assos.” Randolph I. Geare gives a most interesting 


account of bronze casting in Egypt, Europe, and Japan. 
98 +--+ 


It has been announced that Dr. Charles Wardell 
Stiles, the well-known zoologist who has been associated 
with the Marine Hospital Service for several years, 
has discovered a parasite which is a natural enemy of 
the mosquito. 
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LAMP FOR BURNING VAPORIZED GASOLINE. 
A patent was recently granted to Mr. E. P. Brown, 
of Cottonwood Falls, Kan., covering a lamp burning a 
mixture of air and vaporized gasoline, the oil being 


vaporized by the heat of the lamp itself. We illus- 
trate herewith one form of this lamp, though obviously 
the same invention could be applied to many different 
constructions. The oil is stored in a tank of neat de- 
sign, placed near the ceil- 
ing. Leading down from 
this is a feeder tube 
which terminates in a 
valve just above the top 
of the lamp chimney. 
From this point the vapor- 
izer projects at right 
angles over the chimney 
and doubles on itself, end- 
ing in a nipple at the 
mouth of the mixing tube. 
The mixing tube is bent 
around the lamp and 
opens into the burner at 
the bottom. The novel 
feature of the lamp is the 
peculiar form of vapor- 
izer, which consists of two 
sections, as shown in our 
detail view. One of these 
sections, which has a cir- 
cular cross section, con- 
tains wire gauze packing, 
this serving to break up 
or atomize the oil. The 
oil then passes into the 
flattened section, and here 
it is vaporized by the heat 
of the lamp or in starting by the heat of the lighted 
lamp. It is obvious that owing to its shape this flat- 
tened section affords an excellent heating surface on 
which the oil can be quickly and thoroughly vapor- 
ized. The vapor thus generated passes out of the 
vaporizer into the mixing tube, sucking in with it a 
quantity of air which thoroughly mixes with the vapor 


IMPROVED GASOLINE 
VAPOR LAMP. 


THE VAPORIZER SHOWN IN SECTION. 


while passing on to the burner where the mixture is 
burned. The lamp can be started with a single match 
and requires no alcohol torch. We are informed that 
these burners have been in use for over a year and 
have proven singularly free from clogging. 
St 0 
SNOW GUARD FOR LUMBERMEN’S OVERSHOES, 

A recent invention which should prove of particular 
value to lumbermen and others who are obliged to 
travel through deep snow and slush, provides a foot 
covering which prevents the intrusion of snow, Keep- 
ing the feet dry and comfortable. The improvement 
relates particularly to the boots of felt and the heavy 
rubber overshoes which are ordinarily worn by lumber- 
men. It is found that if the vents in the rubber over- 
shoes are closed completely for the exclusion of snow 
and slush, the ankle joints are so bound that free ac- 
tion of the feet is impeded, and if the shoe vents are 
not fully closed, so as to incase the ankles, the intru- 
sion of snow and the like will soon wet the feet of the 
wearer, much to his discomfort. Furthermore, as 
more or less friction between the heel portions of the 
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overshoes and like portions of the felt boots is con- 
stantly occurring when these foot coverings are worn, 
the heels of the felt boots quickly wear out and the 
boots become useless. The present invention, there- 
fore, provides a waterproof leather heel protector 
shown more clearly in Fig. 2, which is adapted to be 
slipped over the felt boot, fitting snugly over the 
heel and extending well up over the ankle. This pre- 
vents the wearing of the boot by friction at the 
heel or at the top of the rubber shoe. A fiap or skirt- 
piece is secured to the upper end of the heel pro- 
tector, and is adapted to cover the top of the rubber 
shoe, preventing snow, slush or rain from entering 
the shoe. Messrs. S..W. Wehn and C. W. Oler, of 
Everett, Pa., are the inventors of this improved foot 
covering. 
jo +0>o——____—__ 
MAGNETIC TOOL HOLDER. 


Considerable trouble is often experienced with the 
screw chucks of an ordinary tool holder, because the 
tool blade is either too loosely held or else so tightly 
gripped that it cannot be readily removed. These 
difficulties are overcome 
by a new type of tool hold- 
er recently invented by 
Wr, Charles Bellows, of 137 
High Street, Boston, Mass. 
The tool holder as shown 
in our illustration com- 
prises the shank A, with 
the usual handle, C, and 
the chamber E, for the 
varisus sizes of tools, also 
cap F, covering the cham- 
ber. The lower end of the 
shank A is slotted, form- 
ing fingers G and H. The 
fingers are of steel and 
are hardened so as to form 
@ permanent horseshoe 
magnet. The shank of the 
tool blade is inserted be- 
tween the fingers, fitting 
snugly therein, and is held 
in position by magnetic 
attraction. To prevent the 
fingers from spreading 
apart when the tool is in 
use they are encircled by 
a sleeve of non-magnetic 
material, such as Benedict 
metal, which is snapped 
into the seat formed on 
the fingers. While the tool 
is being used, for instance, 
in driving or removing a 
screw, the blade will naturally remain in the holder. 
The magnetism is merely strong enough to retain the 
blades when they are not in use. Obviously, this form 
of chuck permits a great saving of time in changing 
the blades. Where the holder is to be used with a 
brace or the like, in place of the handle, the shank is 
provided with a squared end to fit the bit stock. 


A MAGNETIC TOOL 
HOLDER. 


or 
AUTOMOBILE FRAME AND DRIVING AXLE GEAR, 


The desirability of connecting the driving power of 
an automobile with the front instead of the rear wheels, 
is offset by the difficulty of making connections such 
that the steering will not be interfered with, and this 
difficulty has proved an interesting problem for in- 
ventors. We show herewith a very good solution of 
the problem, for which a patent was recently granted 
to Mr. George R. Boulding, of Wells, Nev. The patent 
covers also an improved automobile frame which is 
flexible, enabling the vehicle to ride easily over an un- 
even road, with all four: wheels continuously in con- 
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tact with the ground. The front and rear axles form 
part of the frame, being connected with the side frame 
rods by boxes, A, as shown in our detail view. The 
axles are mounted to turn freely in the boxes, so that 
the boxes can swing to take up any unevenness in the 
road. The hubs of the rear wheels may be of any 
desired pattern, but:a special construction has been 
provided for the front wheels, which permits them to 
be slewed independently of the frame in steering, and 
which also permits one wheel to run faster than the 
other, in rounding corners, thus preventing sliding of 
the wheels. The front axle is provided with spherical 
ends, C, which enter spherical cavities formed in the 
hubs. Each hub is made up of two sections, a disk, B, 
and a ring lying along its periphery. Within this ring 
lies the plate, #, which has a ball-bearing on the mem- 
ber, D. The member D is provided with grooves, near 
the top and bottom in which the disks, F, enter, the 
latter being mounted on the boxes, A. The bottoms of 
these grooves are convex, so that the disks bearing 
against them will hold the member, D, firmly against 
the plate, HZ, when the former, which is connected 
with the steering rod, is swung about in rounding 
curves. Swinging the member, D, therefore, causes 
the hub to be turned, also, on the spherical portion, C, 
as a pivot. It will be observed that the center opening 
of the member, D, is tapered so as to prevent it from 
binding on the axle no matter at what angle it is 
turned. Connection between the hub and the axle is 
made by means of a pair of spring-pressed pins in the 
fub, which engage notches in the spherical portion, C. 
In our illustration, the section is so taken that neither 
of the pins can be seen, but one of the notches is 
shown. The ends of the pins are beveled so as to 
engage the notches only when the axle turns forward. 
In rounding curves, the outer wheel will have to run 
faster than the inner wheel and the axle by which it 
is turned. When this occurs, the axle will be moving 
backward relative to the outer wheel, and this is per- 
mitted by reason of the beveled ends of the pins, which 
slide freely over the notches when they travel in that 
direction. 
—————— ee 


ODDITIES IN INVENTIONS. 

Foot-CycLe—A German inventor has designed a 
foot-cycle of improved construction, .in which the 
springs for raising the foot usually found in such de- 
vices are avoided. The support is thus steady and 
solid, even when the person is at rest. The driving 
wheel is_ lo- 
cated under the 
center of pres- 
sure of the 
wearer’s foot, 
and this en- 
ables the per- 
son to move in 
smaller circles 
than with the 
usual construc- 
tion. The de- 
tails of this cy- 
cle may be 
readily under- 
stood from the 
illustra- 
tion. Two 
spring pawls 
are secured to 
an extension 
from the foot- 
plate, and are 
adapted when 
pressed down- 
ward to engage projections formed on an endless 
chain, but to slide by the same when drawn upward. 
The chain is thus driven forward positively at every 
downward stroke of the foot, and its motion is com- 
municated through intermediate gearing to the driv- 
ing wheel. A brake is situated on the forward end 
of the device, which:may be operated by downward 
pressure at the toe to frictionally engage the driving 
wheel. 

Hot-WaTER Bac.—Hot-water bags as commonly made 
consist merely of a rubber casing in bag form, which 
is adapted to be filled with hot water. After a time 
the water loses its heat, and for further use the bag 
must be emptied of its contents and refilled with hot 
water. We show here a hot-water bag of improved 
design in which a constant circulation of hot water 
is maintained and the inconvenience of refilling the 
bag is entirely avoided. The device will be found 
very useful for the sick-room. The bag consists of a 
casing in which a rubber tubing is snugly coiled. This 
tubing leads to a reservoir, which may be clamped at 
a convenient height to one of the bedposts. The water 
in the reservoir may. be properly heated by a lamp 
placed thereunder. The bottom of the reservoir is 
bent upward in the shape of a cone, from the apex of 
which a short tube opens at the top into the interior 
of the chamber. Heat from the lamp is thus utilized 
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to the best advantage, the products of combustion be- 
ing drawn up into the reservoir and passing out 
through perforations in the side walls. The rubber 
tubing, at a convenient point, is provided with a pres- 
sure bulb, at each end of which is a valve.. These 
valves.are normally open, so as not to interfere with 


HOT-WATER BAG. 


the proper circulation of the water. By compressing 
the pressure bulb and subsequently relaxing the pres- 
sure, the fiow of water may be positively regulated. 
MILK-DIpPER.—With the ordinary 
type of milk-dipper considerable diffi- 
culty is often experienced on account 
of its awkward shape. The usual con- 
struction comprises a cup and a long 
handle, by means of which the milk 
may be dipped up from the can and 


The cup, as a rule, cannot be filled to 
the brim, because a large quantity of 
milk is apt to be spilled in removing 
and emptying the dipper. We illus- 
trate herewith a milk-dipper which is 
provided with a tightly-fitting lid. 
This may be opened by drawing to- 
gether two levers on the handle. As 
soon as the dipper has been filled to 
its full extent, the levers are released 
and the lid drops down under spring 
pressure to closed position. The dip- 
per may then be carried to the point 
desired without danger of spilling the 
contents. When the dipper is to be 
emptied the levers are again pressed, 
opening the cover, and the milk can 
be poured out as usual. Thus it will be 
seen that the dipper may also serve as 
a measure for the quantity taken from 
the can, since it may always be filled 
to the limit without danger of spill- 
ing. 
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Making Fuel from Garbage. 

A recent patent granted to Mr. Eugene C. May, of 
67 Wabash Avenue, Chicago, Ill., describes a new 
process of making fuel from garbage. The garbage 
after being first cleared of metal and glass pieces, or 
any other undesirable substances, is run through a 
crusher which breaks up the brittle portions and re- 
duces the softer substances to pulp. About three per 
cent. of calcium chloride is added to disinfect the 
mass and it is then dried by evaporation. About 400 
pounds of crude oil is now treated with 10. pounds of 
potassium protoxid, which causes the oil to coagulate 
and form a soapy substance. The oil is then thor- 
oughly mixed with a ton of the dry garbage, and, with 
3 per cent of coal tar as a binding agent, is molded 
into briquettes ready for use. It gives a clear, dry 
flame and is entirely free from offensive odors. The 
fuel was recently subjected to a test by Prof. W. T. 
McClement, of the Armour Institute of Technology, 
Chicago, and it yielded the following results: 


Per cent. 
MOIStUTe: (2.0 eckcs tele wrereeics denier cies Sse e 8.10 
Volatile combustible matter........... 80.387 
Fixed! (Carbon ceccesc access scene aveiecvalerets 6.06 
Non-combustible matter .............. 5.45 


The calorimeter gave the following results, the fuel 
being burned in oxygen: 

One pound fuei yielded 21,387.8 British thermal 
units. This is equivalent to evaporating 221 pounds 
of water per pound of fuel. Ordinary soft coal should 
evaporate from 11 pounds to 14 pounds of water per 
pound of coal. Anthracite coal yields sometimes a 
little more. : 


Legal Notes. 


SuccrESTED CopyRIGHT IMPROVEMENT.—That copy- 
rights in the United States are in rather a- chaotic 
condition most publishers are more than willing to 
admit. 

Mr. Samuel Elder, of Boston, recently addressed the 
Maine State Bar Association on what he styles our 
“Archaic Copyright Laws,” and shows in what ways 
it is possible to better them. 

Mr. Elder points out that there is need of revision 
and simplification of the law of literary and artistic 
property. As it is the securing of an existing right, 
and not the creating of a new one, for which the law 
makes provision, it should liberally protect and not 
fetter, hamper, or by any possibility defeat the right. 
“The basis on which our copyright provisions rest is 
erroneous. It being true that the author’s right of 
property results from his labor, genius, and ingenuity, 
and that protection was intended to be secured to him 
because of his dedication of his work to the public, 
there is no reason why the security itself should be 
imperiled by a variety of technicalities, or why the 
value of the work should be frittered away in litigation 
or questions which have nothing to do with the real 
work of ownership.” Finally, Mr. Elder contends that 
“the law requires adaptation to modern conditions. 
It is no longer possible to summarize it in a few sec- 
tions covering everything copyrightable. It should be 
revised so that protection to the honest literary worker, 
artist, or designer shall be simple and certain.” 

Mr. Elder suggests that a single term of protection 
would do away with the requirement of a second regis- 
tration of title and deposit of copies, as well as with 
the resulting opportunities for complication between 
the author and his assignee. 

A longer term is likewise recommended. Mr. Ed- 
_ ward Everett Hale has already outlived the copyright 
of some of his earlier works. James Russell Lowell’s 
first copyright expired during his lifetime. 

The simplification of registration and deposit in 
the case of newspapers is advocated. Protection 
“ought to be temporarily extended beyond the mere 
language in which the news is stated.” 

_Since great expense is incurred by press associations 
and individual papers in procuring news, “the news 
itself, the facts stated, should be protected, and not 
merely the literary vehicle in which it is conveyed, 
only for a brief period of time.” 

Mr. Elder believes that some distinction should be 
drawn between books and plays. Useless formalities 
should be avoided. The formalities which have come 
down to us with the first English copyright act of 
Queen Anne (1709), are the provisions which are “so 
many traps for the feet of the unwary.” Striking ex- 
amples are given of cases involving the loss of copy- 
right protection because the statutory requirements 
have not been complied with. 

As we have already pointed out in this column of 
legal notes, the copyright of the “Autocrat of the 
Breakfast ‘Table’ was lost because it could not be 
proved that copies of the Atlantic Monthly, in which 
it first appeared, were duly deposited. Detention in an 
express office for the collection of express charges on 
Gottsberger’s expénsive “Ebers Gallery” (its price 
was $60) led to a loss of copyright. The misprinting 
of the year date by a single year in the notice of copy- 
right has been held to invalidate the right. The case 
digested in these columns of the printing of Mrs. 
Stowe’s “The Minister’s Wooing,’ with the notice of 
copyright in the author’s name, before the last chap- 
ters of the book appeared in a number of the Atlantic 
Monthly, bearing notice of the copyright in the name 
of the publishers, was held, as our readers doubtless 
remember, to constitute a fatal defect. 

The “Professor at the Breakfast Table,” having been 
brought to completion in a number of the Atlantic 
Monthly which contained notice of copyright in the 
name of the publishers, was held to be insufficient when 
subsequent publication was made of the work with a 
notice of the copyright in the name of the author. 

“It is absurd and wicked,” says Mr. Elder, “that a 
-Sslip of a clerk or binder, or a mistake of the author, 
publisher, or printer, should utterly destroy all copy- 
right protection.” 


Tue Loss or RIGHT TO COPYRIGHT PROTECTION.—The 
American Press Association secures original and se- 
lected matter for publication, which it prepares in the 
form of electrotype plates, which are leased for publi- 
cation to subscribers. The matter thus distributed is 
sometimes copyrighted and sometimes not. The former 
matter is published with the requisite copyright notice; 
the latter is credited to the source from which it is 
obtained. ; : 

The Daily Story Publishing Company is engaged in 
supplying newspapers and periodicals with short copy- 
righted stories under a form of contract which gives 

- to such newspapers the exclusive right to publish the 
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story furnished, within a limited territory, and upon 
the express condition that each story when printed 
shall bear full copyright notice. The St. Louis Globe- 
Democrat, a patron of the Daily Story Publishing Com- 
pany, published a copyrighted story, but omitted, 
through inadvertence, the required copyright notice. 
Shortly after, the story thus published was appropri- 
ated by the American Press Association, and distrib- 
uted to its patrons by means of its electrotype plates, 
proper credit being given to the Globe-Democrat. Both 
firms acted in good faith. 

Upon learning that newspapers were publishing the 
story without copyright notice, the Daily Story Pub- 
lishing Company presented to the various papers in 
which the story appeared, bills for damages, threaten- 
ing suits if they were not paid. The American Press 
Association promptly informed the Daily Story Pub- 
lishing Company of the manner in which the story 
was obtained, assumed responsibility for its use by its 
patrons, and announced that further publication would 
be immediately discontinued. The American Press 
Association filed a bill in the Circuit Court of the 
United States to restrain the Daily Story Publishing 
Company from collecting in any manner from its 
patrons, and damages or compensation, or from in- 
stituting any suit therefor, insisting that the Daily 
Story Publishing Company had lost its right of copy- 
right by publication in the St. Louis Club Democrat. 
The Circuit Court dismissed the bill and an appeal was 
taken to the Circuit Court of Appeals (120 Fed. Rep., 
766). That the decree was affirmed, goes without say- 
ing, for to have enjoined the Daily Story Publishing 
Company would have been equivalent to depriving it 
of its right to sue the plaintiffs’ subscribers; in other 
words, depriving it of a right, without due process of 
law. The'Circuit Court of Appeals held that the Daily 
Story Publishing Company did not lose its copyright 
rights because the licensee inadvertently neglected to 
print the required copyright notice. 


CONSTRUCTION OF CLAIMS IN PaTeNntTs.—In the case 
of Stillwell-Bierce and Smith-Vaile Company against 
Eufaula Cotton Oil Company (117 Fed. Rep., 410) the 
validity and infringement of lettérs patent granted to 
John H. Vaile and D. A. Tompkins for a combined 
‘cooker and cake former for oil meal were involved. 

Judge Day, who wrote the opinion of the case when 
it came up before the Court of Appeals, held that when 
the language of a claim for a combination includes an 
element described only in general terms, the court may 
look to the specification to ascertain its meaning, and 
the claim may be limited by the specification, especial- 
ly where it contains the expression “substantially as 
described,” and the element in the particular form 
described in the specification is essential to the pro- 
duction of the result which is its most important func- 
tion. The patentee is not required to describe in full 
all the beneficial functions of his invention; but if a 
thing accomplished is a necessary consequence of the 
improvement made and described, the inventor is en- 
titled to the benefit thereof in construing the patent. 

So far as the use of an old element to perform new 
functions is concerned, Judge Day reiterated the well: 
known rule that a patent for a combination in which 
one of the parts performs a new and important func- 
tion in the operation of the machine, is not anticipated 
as to such feature by a prior patent for a combination 
in which a similar part was used in a different place, 


where it did not perform such function. 


The Penn Electrical and Manufacturing Company 
secured an injunction against the’Regent Manufactur- 
ing Company and Curry for infringement of a patent 
taken out by Wright and Curry in 1899 and assigned 
to the Penn Company. Curry left,the Penn Company 
in 1900. About the same time the Regent Company 
began to manufacture mirrors. In February, 1901, the 
Regent Company contracted with Curry thoroughly to 
organize the mirror factory of the Regent Company, 
and to suggest such improvements as might appear de- 
sirable, and to assist in any capacity necessary to fur- 
ther the interests of said company, at a stated salary. 
A suit was commenced in April following. The court 
held that Curry was estopped to deny the validity of 
the patent; that the Regent Company was in such 
privity with Curry that it, too, was estopped; that 
the patent was infringed; and that the Regent Com- 
pany alone should account, since Curry had no finan- 
cial interest in the business or in the profits therefrom. 

From this decision the defendants appealed (121 
Fed. Rep., 80). Judge Baker, who delivered the opin- 
ion of the court, held broadly that a patentee, who had 
assigned his patent, and is in the employ of another, 
who is making an infringing article, has no ground to 
object to a decree enjoining him as well as his employer 
from making and selling such article, where he is not 
held for the damages caused by the infringement. 


THE WATERMAN PEN CasEs.—A patent was granted 
in 1898 to Lewis E. Waterman for an improvement in 
fountain pens which consists essentially in making a 


© 1903 SCIENTIFIC AMERICAN, INC 


JuLy 25, 1903. 


conical taper joint between the cap and the barrel 
nozzle of the pen. The cap, being thinner and more 
elastic at the mouth, to form a non-capilllary joint, 
while showing an improved method of construction, 
did not, in the opinion of the court delivered in the 
case of Waterman vs. Forsythe (121 Fed. Rep. 103), 
disclose patentable invention. The court held that 
the adaptation of joints which were old and well known 
and in use in other articles made of hard rubber, to 
use on a fountain pen required only the skill of a me- 
chanic. 

It was held in another action against the same de- 
fendant (121 Fed. Rep. 107) that patent 293,545, 
granted to Lewis E. Waterman, 1884,.must be conceded 
patentable novelty and utility, taking into consider- 
ation its commercial success; but, in view of the prior 
art, it was limited to the feature of the claims which 
describes fissures in the bottom or sides of thé ink 
duct, designed to facilitate the flow of ink to the pen 
when in use, which were an improvement on any prior 
construction. As so limited, the patent it was held 
is not infringed by a pen in which a reed is placed 
within the duct to perform the function of the fissures 
in securing capillary attraction. © 


THE EFFECT OF LACHES ON DAMAGES FOR INFRINGE- 
MENT.—In the case of Jennings against the Rogers 
Silver Plate Company (118 Fed. Rep. 339), it ap- 
peared that the complainants had notified the defend- 
ants of their claim of infringement before their patent 
was issued, and promised to give notification of the 
issuance, but failed to do so. The defendant contin- 
ued to make and sell the infringing article theréafter, 
until suit was brought. It was held that the complain- 
ants were entitled to recover only such damages as 
were clearly and strictly proven. 

The demand for the article made after the patented 
device had largely fallen off by the time the patent 
was issued, in consequence of its having been on the 
market for a year and a half. It could not, therefore, 
be held that sales made by an infringer at a price so 
low as to leave scarcely any profit deprived the paten- - 
tee of an equal. number of sales at the higher prices 
demanded by him, so as to entitle him to recover’ the 
profit he would have made on such sales as damages 
for the infringement. 


CopyRIGHTS oF COLORED PicTurRES.—The Revised 
Statutes, Section 4956, authorize the copyright of any 
“book, chart, cut, print, : or design, 
for a work of the fine arts, provided that in the case of 
a book, photograph, chromo or lithograph, the two 
copies of the same, required to be delivered or de- 
posited, shall be printed from type set within the 
limits of the United States, or from plates made there- 
from, or from negatives or drawing on stone made 
within the limits of the United States.” 

It was broadly held in the case of Hills & Co. vs. 
Austrich (120 Fed. Rep. 862) that the books printed in 
successive colors from metal plates from which part of 
the metal has been cut so as to leave portions in relief, 
were entitled to copyright as “prints” within the gen- 
eral enumeration of the section and were not within 
the proviso, because not “printed from drawings on 
stone.” 


While it is unnecessary in a claim of a patent to 
specify ordinary means for applying power or causing 
motion, it is necessary to specify the parts whose co- 
operative action is essential to the performance of the 
function specified in the claim, and each of such paris 
is an essential element of the combination, so that in- 
fringement cannot be charged of a machine so con- 
structed as to eliminate one of such parts without 
using an equivalent part. 


The mere cessation of infringement is not always 
sufficient to defeat a complainant’s right to an injunc- 


. tion; but where it is shown that defendant abandoned 


the manufacture of the articles complained of some 
time before the commencement of suit, without any 
intention to resume, and there is no reason to doubt 
his good faith, a preliminary injunction will not be 
granted. 


Where the advance toward perfection in an art con- 
sists of many intermediate steps, and several in- 
ventors form different combinations or improvements, 
which score decided advances in the art, and ac- 
complish the desired result with varying degrees of 
success, each is entitled to his own combination, so 
long as it differs from those of his competitors and 
does not include theirs. 


King Christian has issued a decree declaring the 
adherence of Denmark to the Berne International 
Copyright Convention of 1886, which became operative 
July 1. The Danish government will allow copyrights 
on literary and artistic work of the subjects of coun- 
tries signatory to the Berne convention, and even on 
works not issued by the Danish publishers, 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 

LUBRICATOR.—J. H. Waker, Lexington, 
Ky. This invention is an improvement in 
lubricators especially designed for use on trol- 
leys. In carrying it out the inventor provides 
lubricating devices in connection with two 
boxes croviding the bearings for the opposite 
ends of the wheel-shaft and supports these 
boxes in the harp-prongs, and holds th2m 
from turning by proper mechanism. 


TURNBUCKLE-STRAIN.—L. STEINBERGER, 
Brooklyn, N. Y. This inventor has produced a 
new and improved turnbuckle-strain, the par- 
ticular object being to provide a device of 
great tensile strength and which will so dis- 
tribute the mechanical stress as to subject the 
weaker parts of the strain to a minimum dan- 
ger of breaking. 


THERMOSTAT.—J. D. GouLtp, New York, 
N. Y. In the practical wiring of a building 
comparatively short lengths of cable are used, 
and when the ends are left uncovered or open 
the soft fusible wire when melted is apt to 
flow out at the end without closing the cir- 
cuit. he object of the invention, therefore, 
is to provide protecting or sealing coverings 
for the ends of the thermostatic sections which 
will prevent any outflow, and thus insure the 
fusion of the conductors between the ends. 


Engineering Improvements, 


APPARATUS FOR HOISTING AND CON- 
VEYING.—L. S. Austin, New York, N. Y. In 
this system are employed two endless convey- 
ers, one a bucket conveyer and the other a 
belt or apron conveyor They travel over pul- 
leys mounted on a shaft and transfer material 
without drop or shock. Means are provided to 
close the open sides of a series of buckets, to 
prevent the premature discharge of the load. 
A bucket conveyer is used wherein each bucket 
1s fastened at a single point, as by a row of 
rivets, to the endless apron of such conveyer. 
Spring connections act to steady and prevent 
sidewise displacement of the buckets when 
passing around the pulleys. 


MARINE-ENGINE GOVERNOR.—G. F. 
LasHeErR, Portland, Ore. The apparatus com- 
prises a float which works in a stand-pipe built 
in the hull of a vessel immediately contiguous to 
the stern. This ficat has connection with a cam 
which is actuated as the float falls in the stand- 
pipe, the cam throwing up a rack and causing 
it to mesh with a continuously-driven worm, 
whereby the rack is moved longitudinally, and 
through a connection between the rack and the 
throttle the speed of the engine is decreased, 
according to the extent of the movement of the 
rack. : 


SELF-CLEARING PROPELLER.—C._ H. 
Ler, Southampton, N. Y. In this case Mr. 
Lee secures an improvement on his former self- 
clearing propeller. By mounting or carrying 
an antifouling device on a part of the propel- 
ler itself, he maintains the clearing device and 
the propeller in a predetermined invariable 
operative relation. The device is held from 
rotation with the propeller by retaining de- 
vices, the latter being supported by the stern- 
post or other part of the vessel. The clearing 
device is loosely fitted to the stationary retain- 
ing devices in order that the clearing device 
may have a certain amount of play with the 
propeller or its shaft with relation to the 
‘retaining device. 


ROTARY ENGINE.—A. I. OstraNnpER, New 
York, N. Y. The invention in this case has 
reference to improvements in rotary engines, 
the object being to provide an engine of this 
character of novel construction adapted to 
utilize all the energy of the steam, thus result- 
ing in economy of the motive agent. 


CABLE -LUBRICATOR.—M. J. McGI.u, 
Park City, Utah. The particular idea in this 
improvement is to produce a portable appar- 
atus suitable for lubricating moving cables. 
The device may be‘placed in position in a few 
minutes. It consists of very few parts, and its 
adjustments enable it to be so used that the 
lubricant is applied economically and effectual- 
ly. The parts are all of simple construction 
and are readily replaced when worn out or 
broken. 


Household Utilities, 


TRAY-CARRIER.—Cuara L. Portton, New 
York, N. Y. This invention relates to a center 
handle attachment for trays, whereby the tray 
may be centrally supported and carried by one 
hand and so balanced that the liability of 
dishes or material shifting will be reduced to 
a minimum. The handle supports a ring, or 
socket, above the tray, in which ring, or socket, 
a tea or coffee-pot, may be placed to keep warm. 
An alcohol-stove is placed upon the tray be- 
neath the band, or socket. 


SIFTER.—C. B. Comscys, Ashgrove, Mo. 
The improvement relates to that class of -house- 
held cereal sifters in which a can is provided 
with a sieve in the bottom and an agitator 
working over the sieve. This class of devices 
has heretofore been commercially impracticable 
on account of cost. This invention seeks to 
produce a thoroughly durable and _ efficient 
sifter at such cost as will insure its extensive 
adaptation, and this end is attained by certain 
novel features of construction. 


Of Interest to Farmers, 


COTTON-PICKER.—H. WISWALL, Jr., 
Washington, N. C. The invention is in the 


nature of a picker of that type in which a 
flexible pipe with a suction-nozzle on the end 
is directed by hand to the open cotton-bolls 
on the plant, which nozzle is provided with 
picking devices which loosen and detach the 
cotton, while the suction from a fan carries 
the fiber up to a receptacle. 


BEEHIVE-FRAME.—H. VocELER, Newcas- 
tle, Cal. This apparatus is strong, simple in 
construction, and efficient in operation. It 
overcomes objections of former frames in rela- 
tion to guarding against crevices, by causing 
the vertex of a V-shaped edge to pass diag- 
onally across the edge, thereby permitting a 
greater area for shifting without dangerous 
disarrangement. 

FURNACE.—G. T. Wyatt, Olmstead, Ky. 
The object of this improvement is to provide 
a furnace for use on the plot of ground used 
as a hotbed or plant-bed in tobacco-growing 
districts to thoroughiy heat the ground and 
destroy weeds, seeds, and the like preparatory 
to sowing tobacco-seed, the furnace being sim- 
ple and durable in construction, easily moved 
about, very economical in the use of fuel, and 
arranged to burn trash and other cheap fuel. 


INSECT-CATCHER.—G. I. SrmLverA, Cres- 
cent, Ora Cabessa, Jamaica. This device is 
more especially designed for the removal and 
capture of lice, ticks, and other pests from the 
skin of cattle, horses, and other animals. It 
is simple, easily manipulated, and arranged 
to readily dislodge insects from the skin and 
gather them in a receptacle for destruction 
in large quantities. 


GRAZING-MUZZLE.—H. G. Banxs, Baum, 
Indian Ter. The object in view in this new 
and improved device is to provide a muzzle 
of simple, light, yet strong construction that 
will permit an animal to pluck grass from the 
ground, but will prevent him from eating 
fruit from trees or bushes, corn from the 
standing stalk or on the ground, and also pre- 
vent the animal from biting trees. 


COTTON-PICKER.—J. GrirFrin, Greenville, 
Miss. The machine invented by Mr. Griffin 
is a pneumatic cotton-picker provided with a 
motor and traction mechanism for driving it 
through the fields and having an _ air-blast 
apparatus operated electrically under the con- 
trol of an operator or operators. The picker 
is adapted to easily pass over the cotton 
stalks. 


STALK-CUTTER AND CRUSHER.—R. B. 
Huison, Morven, Ga. The inventor of this 
improvement in stalk-cutters and clod-crushers 
intends to provide a simple, novel construction 
whereby to cut up cotton and other stalks and 
for crushing or chopping up new ground after 
it has been plowed up or broken up. When de- 
sired the machine may be supplied with a 
tongue, instead of with shafts. 


SHOE FOR CLOVEN-FOOTED ANIMALS. 
—B. Branp, Braila, Roumania. The charac- 
teristic of the invention is that wearing-sur- 
faces corresponding to the shape of the hoof 
are provided with a light encircling portion 
and have a horizontally-bent edge which can 
be forced into a corresponding groove upon the 
hoof. The whole is secured to the hoof by 
means of a screw passing through the hoof. 


FENCE-POST.—P. CHAPMAN, Council Grove, 
Kan. It is the object of Mr. Chapman’s in- 
vention to provide means for supporting fence- 
posts and securing them to the supports there- 
of. In one side of a stone base support a 
groove leads from the top a short distance. In- 
to this the fence-post is inserted and fastened 
by a horizontal anchor-bolt having a drop-pin 
connected with its inner end, and a nut applied 
to its outer end. The post is provided with 
holders for the line fence-wires. 


BAG-HOLDER.—D. W. MITCHELL, Niagara 
Falls South, Canada. The aim of this in- 
ventor is to provide a simple construction of 
holder by which a bag may be held while 
being filled, can be filled to the top while being 
freed from the holder, and in the use of which 
the bag can be readily applied to and removed 
from the holder and will be securely held when 
in connection therewith. 


COTTON-CHOPPER.—H. F. Mackey, Crys- 
tal Springs, Miss. The purpose of this inven- 
tion is to provide a cotton-chopper having inde- 
pendent blades normally engaging in a manner 
to form a V scraper, the point of the V fac- 
ing forward, which blades in their combined or 
V arrangement practically scrape the surplus 
plants from the rows instead of removing them 
by a rotary digging or hoe action. . 


SEEDER.—E. F. Motckx, Sibley, Ill. In this 
patent the purpose of the improvement is to 
provide an end-gate seeder which will be of 
simple and economic construction, being driven 
from a wheel of the wagon to which the seeder 
is applied, and to so construct the seeder that 
dual hoppers are. employed, the, main hopper 
carrying such seeds as oats, wheat, barley, rye, 
etc., while the auxiliary hopper is adapted to 
contain clover or grass seed. 


Machines and Mechanical Devices. 


LIFTING OR SCREW JACK.—J. M. Marz- 
OLF, Homestead, Pa. This contrivance is sim- 
ple in construction and organization, effective 
in operation, and comprises few elements, 
which are not easily broken and which may be 
readily taken apart and again assembled for 
use. It is capable of ready application to the 
lifting of weights or to other purposes. 

CUTTER-HEAD.—J. M. Kursurer, Wausau, 
Wis. ‘The principal object in this case is to 


provide a cutter-head in which it will not 


be necessary to make a new set of knives for 
each design to be cut out from the work. By 
means of the construction provided the same 
knifé may be used for different designs, and 
thus a great saving in tools is obtained. 


VARIABLE-SPEED AND REVERSING ME- 
CHANISM.—R. B. Hain, Los Angeles, Cal. 
Mr. Hain has invented this improved. mechan- 
ism for producing variable speed or reversing 
and it is applicable to machinery of -various 
kinds, particularly automobiles or other motor- 
driven vehicles. It is adapted for driving for- 
ward at different speeds or for reversing and 
driving backward at different speeds. 


FOLDING ATTACHMENT FOR CALEN- 
DERING-MACHINES.—M. NEWGARDEN, New 
York, N. Y. The invention relates to that 
order of apparatus employed in cloth-finishing ; 
and the object is to provide a new and im- 
proved attachment for use on the feed-table 
of calendering-machines designed for making 
bias and other folds in a very simple, quick, 
and accurate manner on narrow or wide fab- 
rics. . 

STOP-MOTION.—G. A. MArtTIN, Myerstown, 
Pa. The intention in this improvement is to 
provide a new stop-motion, more especially de- 
signed for use on knitting-machines, which is 
simple and durable in construction and ar- 
ranged to insure a quick stopping of the ma- 
chine as soon as a yarn or thread breaks or 
gets caught in the knot-catchers or becomes 
fastened on the spool or runs slack from the 
spool. 


Railway Accessories, 


RAILWAY-BRAKE.—S. CHENEY, Main 
Street, Freeling, South Australia, Australia. 
In this patent the improvements relate to 
brakes which are mechanically. and auto- 
matically operated by the momentum of vehi- 
cles coming together as a result of the speed 
of an engine being checked. The improvements 
consist in placing at each end of a vehicle, 
preferably in the center, a supplementary buf- 
fer carried by a lever pivoted to the vehicle- 
frame and having means upon the vehicles com- 
ing together to apply the brakes. Means are 
also provided to render the buffer inoperative 
when shunting is carried on. 


REFRIGERATOR-CAR.—H. F. STANLEY, 
New Orleans, La. The present invention re- 
lates to freight-cars of the general construc- 
tion shown in a former patent granted to Mr. 
Stanley, and it provides a novel means for 
forming ice-chambers, the partitions and racks 
that enter into the construction of this feature 
of the car being arranged to be readily folded 
into small compass and moved into a position 
enabling practically the whole content of the 
ear to be utilized for freight when refr.gera- 
tion is not required. 


Miscellaneous. 


BUCKLE FOR SEALING MAIL-BAGS, ETC. 
—J. ANSCHAU, Glen Innes, New South Wales, 
Australia. This buckle can be effectively sealed 
without the use of wax; and the essential 
feature of the invention is a slip of paper, 
cardboard, or other suitable material carrying 
a light metal strip adapted to catch on the 
frame of the buckle. A seal is arranged to 
overlie the tongue of the buckle in such a way 
that. the strap engaged with the buckle cannot 
be removed therefrom wituout destroying the 
seal. 

BOTTLE OR VESSEL STOPPER DEVICE. 
—G. P. SULLIVAN and Z. P. FREEMAN, Tampa, 
Fla. The stopper in this invention cannot be 
withdrawn without leaving indications thereof. 
It is made nearly of the same diameter as the 
upper portion of the neck in the bottle, and 
the head being extended laterally over the edge 
of the neck it is impossible to insert a wire or 
other instrument so as to spread the wires and 
thus effect withdrawal of the stopper without 
breaking of the wires. 

SHOE-HEELING JACK.—J. H. MULLEN, 
Jr., New York, N. Y. In ordinary devices for 
the purpose of fixing heels on shoes the last is 
held in place by means of a pin passing in a 
hole in the last directly in line with the heel, 
and therefore the last is weakened at this point 
and soon becomes broken. This invention pro- 
vides a jack and a connection with the last 
whereby there will be practically no danger of 
splitting the last while fasrening a heel. 

INSERTIBLE CLOSURE FOR _ LIQUID- 
RECEPTACLES.—G. H. Kiem, Fowler, Col. 
The object claimed in this invention is to 
provide novel details of construction for the 
closure of a liquid-package, such as a filled 
bottle or other receptacle having a neck, which 
will effectively prevent the refilling of the bot- 
tle after its contents have been removed. 

SPECTACLE-HOLDER.—R. McL. Grooms, 
Marfa, Texas. The purpose of the inventor 
is to provide a construction of spectacle-holdér 
adapted’ to receive the nose-piece and lenses 
and their frames, holding these parts in a flat 
protected position and, further, to provide 
means for holding the curved temples folded 
one upon the other, and means for securing 
the free ends of curved temples whenever de- 
sired. 


NON-REFILLABLE BOTTLE.—L. F. 
BIZOUARNE, 34 Rue des Apennins, and E. Kuc- 
LER, 28 Rue Fessert, Paris, France. The pres- 
ent invention relates to improvements in non- 
refillable bottles, in which the inventors seek 
to prevent the fraudulent refilling of a bottle 
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or other container with inferior liquor or other 
substance and at the same time to pernfit the 
contents of the container to be readily drawn 
off, as may be desired. 


RBDINFORCED NECKTIBE-SHIELD.—Grr- 
TRUDE FLASKAMP, Hoboken, N. J. The object 
in view in this invention is to provide a new 
and improved shield arranged to readily con- 
nect the clasp with the reinforcing-strip and 
secure the latter to the shield to strongly 
reinforce the latter and to securely hold all 
the parts in proper position. 


CORSET.—J. ScHurriay, New York, N. Y. 
Means are provided in this improvement where- 
by to exert a uniform downward and rear- 
ward pressure upon the abdomen, reducing this 
part of the body and producing a long-waisted 
effect, yet enabling the corset to be worn with- 
out discomfort, as the pressure is distributed 
in two directions from the back waist-line to 
a point at the central lower portion of the 
abdomen-section of the corset. 


COMBINED PAPER-CUTTER ATTACH- 
MENT AND BOOK-MARK.—C. J. I. DEvuiIn, 
San Francisco, Cal. In this case the aim is 
to provide a cutter so designed as to form a 
part of the general make-up of books, maga- 
zines, and other publications issued and sold 
with uncut edges, thereby supplying a reader 
with means for conveniently cutting the leaves, 
and to so construct the cutter that it is avail- 
able as a book-marker. : 


COMPOSITE MATERIAL.—A. LEISEL, 
Peekskill, N. Y. Mr. Leisel’s invention relates 
to improvements in composite materials par- 
ticularly adapted for decorative purposes, such 
as wall-hangings, signs, panels, etc.; and the 
object is to provide a composite material that 
shall be very strong, yet thin and flexible, and 
capable of ornamentation by embossing, paint- 
ing, or tinting and be impervious to water. 


SINGLE-TRIGGER FIREARM.—J. A. R. 
Buuiorr, Kansas City, Mo. In the present case 
the invention refers to improvements in fire- 
arms, particularly double-barrel guns, in which 
the two hammers are released by a single trig- 
ger; and the purpose is to provide simple 
means whereby the firing mechanism may be 
set for discharging either barrel first and with- 
out danger of firing the other until the mechan- 
ism’ is set therefor. 


FOLDING PAPER BOX.—G. A. HarTRAMPF, 
Atlanta, Ga. The purpose in this improvement 
is to so construct a box that it will be economic 
and well adapted for the purpose intended, 
being capable of shipment in flat form and 
compact masses and of being quickly and con- 
veniently set up, the bottom being stiffened 
and blocked to the body when the. box is set up 
either by the weight of the material in the 
box or by reason of a locking device, or both. 


NUT-LOCK.—G. J. CALLAHAN, Rifle, Col. 
This nut-lock is simple and durable in con- 
struction, cheap to manufacture, easily applied, | 
and arranged to permit of proper screwing up 
of the nut before securely locking the nut in: 
place. Neither bolt nor nut requires special | 
treatment, as the improved washer can be ap-| 
plied to any ordinary bolt and nut now gener- 
ally in use. 


DESIGN FOR TEXTILE FABRIC.—W. S. 
FRIEDLANDER, Passaic, N. J. This inventor has 
produced a new, original, and ornamental de- 
sign for textile fabric. The design comprises 
a fabric having thereon the representation of 
pine branches and cones on the branches. 

HAIR-CLAMP.—W. J. Korenic, New York, 
N. Y. The purpose of this invention is to pro- 
vide means for holding the end of a braid of 
hair to prevent the braid from becoming un- 
laid or to hold a loose bunch of hair’in form. 
To this end the device comprises a novel form 
of clamp in which the hair is held tightly with- 
out entangling the hair in the clamp. 


TOY.—I. D. Worcester, Pittsburg, Pa. The 
present invention relates to improvements in 
that class of toys called ‘‘tick-tacks,’ the ob- 
ject being to furnish an article of this char- 
acter that may be readily attached to a smooth 
surface, such as glass, and operating to cause 
a ticking noise to attract attention to. goods 
displayed, or to afford amusement. 

CAMERA ATTACHMENT.—W. R. SMITH, 
Napa, Cal. The inventor claims as an object 
the provision of a hood to take the place of the 
usual focusing-cloth. To this end the improve- 
ment comprises certain novel features of con- 
struction which enable the attachment to be 
permanently connected with the camera, yet 
thrown into open position to reach the interior 
of the camera for adjustment or other pur: 
poses. 


LIQUID-MEASURING DEVICE.—C. Simon, 
Avilla, Ind. The principal object of the pres- 
ent invention is to provide a simple and inex- 
pensive device which may-be connected with a 
valve of a discharge-faucet of a liquid-receiv- 
ing tank or receptacle in such manner that the 
amount of liquid discharged from the tank 
will be measured and automatically controlled. 

MUSICAL INSTRUMENT.—J. A. BARTHOLO- 
MEW, New York, N. Y. The invention consists 
of novel features and combinations, and the 
object in view is the provision of a new and 
improved musical instrument;,of the whistling 
type arranged to permit the user to produce an 
exceedingly loud, far-reaching and harmonious 
sound. 


PENCIL HOLDER AND GUARD.—S. J. 
DOHRMANN, Louisville, Ky. This device is in 
that class which comprises a,tubular. body hay- 
ing an eraser at one end and fitted at its other 
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end te receive a pencil; and the invention con- 
sists in the special construction of the tubular 
body in connection with the rubber eraser and 
the form at the end of the tube which receives 
the pencil. 


WELT-KNIFE.—H. KarPenstEIN, New York, 
N. ¥. The intention in the present case is to 
provide an improved knife which embodies 
means for regulating the depth that the blade 
may cut into the leather, thus placing the 
knife more thoroughly under the control of 
the operator and preventing the implement 
from injuring the leather or the article by the 
accidental slipping of the knife. 


FISHING AND TRAPPING DEVICE.—R. F. 
ARMSTRONG, Effingham, Kan. This is a device 
for catching fish and small animals, but it is 
particularly adapted for use as a fishing ap- 
pliance. It relates to that general class in 
which a tripping or bait hoot is provided in 
conjunction with a number of impaling hooks, 
which are spring-actuated and released by the 
trip-hook to impale the fish when the bait is 
taken. 
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(9091) E. L. H. says: Do the heat 


units in gasoline oil differ in different oils at 
the same specific gravity? That is, has Penn. 
gasoline and Coli. gasoline the same heat 
units in gasoline oil of the same specific grav- 
ity? A. The heat value per pound of all gaso- 
line is the same, and for practical purposes 
the heat value of all petroleum products per 
pound is very nearly a constant quantity, be- 
ing not far from 19,600 British thermal units 
per pound. The heating value per gallon will 
vary with the specific gravity, depending on 
the number of pounds of oil to the gallon. 2. 
In breaking the circuit at platinum points, 
what causes the spark? Is it caused by the 
burning of an atom of the platinum or is it 
electricity? A. In breaking the circuit at 
platinum points, the spark is caused by heating 
the particles of air between the points to a 
white heat, caused by the resistance of the 
air to the passage of the electricity. The air 
is heated by the electricity in very much the 
same way that the carbon filament in the 
incandescent lamp is heated. 


(9092) A. V. B. says: L Theoretically 
what are the most favorable conditions for ob- 
taining the greatest efficiency compound steam 
engines? A. Theoretically, the highest effi- 
ciency with 2 compound steam engine can be 
obtained with the highest possible boiler pres- 
sure and the most perfect vacuum attainable, 
and the cut-off in both cylinders arranged so 
that the steam in each case expands down to 
the back pressure line. Practical considera- 
tions, however, and the influence of the con- 
densation of the steam in the cylinders, ma- 
terially alter the last half of this statement in 
practice, and the steam is seldom expanded 
more than from two to three or three and a 
half times its original volume in each cylin- 
der of the compound engine. 2. For given 
stroke, what should be proportionate diameter 
of cylinders. A. There is no fixed rule govern- 
ing the proportioning of the diameters of the 
cylinders of either simple or compound en- 
gines. Practice and the judgment of engi- 
neers differ widely on this point. You can 
get a good idea of the proportions that are 
used in common practice by going over the 
files of any of the leading power journals 
and noting the comparative sizes of the cylin- 
ders given for the different engines that are 
described. By making a calculation of such 
figures from them, you obtain the best rule 
for cylinder proportions which it is possible to 
formulate with the present state of our knowl- 
edge. 3. Is there any rule for proportioning 
stroke and diameters of cylinders for given 
rate of piston speed. A. The piston speed 
does not materially influence the cylinder pro- 
portions, other things being equal, and high 
piston speed is favorable to good economy, and 
the best engines have a piston speed varying 
according to their size and design from 600 
feet per minute to 700 or 750 per minute. 4. 
Which do you consider the best type of com- 
pound engine now operating on the different 
railways? A. The experience with compound 
locomotives has been too short for engineers to 
decide definitely which is the best type. With 
stationary engines, the cross compound Corliss 
engine is conceded to be the most economical. 
5. What are the difficulties to be oyer-nme in 
adapting the compound engine to the locomo- 
tive? These answers to be based on the per- 
formance of a two-cylinder compound or one 
high and one low pressure cylinder. Any in- 
formation along these lines not covered by 
questions asked will be appreciated. Please 
give comparative performance of simple and 
compound engines, same power working under 
same conditions, relative to cost of perform- 
ance, consumption of fuel, etc. A. The diffi- 
culties that have to be overcome with.the com- 
pound locomotive are: First, the difficulty in 
starting on grade or under heavy load. Second, 
equalizing the work on the two sides of the 
engine under all conditions of load. Third, 
the balancing of the reciprocating parts. 
Fourth, the difficulty of simultaneously varying 
the cut-off in the two cylinders in such a way 
as to get the same effect as is obtained by 
shortening the cut-off in the simple cylinder. 
Fifth, the increased danger of breakdowns, 
due to the more complicated mechanism and 
the difficulty of getting engineers who can 
intelligently operate and care for the compound 
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and this product divided by 33,000. 


engine. With stationary engines a gain of 
nearly 40 to 50 per cent may be obtained by 
compounding. With locomotives the decreased 
fuel consumption is not quite so great, 35 per 
cent being perhaps an average figure. If you 
will write to the Baldwin Locomotive Works 
at Philadelphia, Pa., for catalogues of their 
compound locomotives and information regard- 
ing their performance, we think they will give 
you some valuable information. 


(9093) W. F. N. writes: I wish to ele- 
vate 125 miner’s inches of water 18 feet, and 
have a waste flume 30 feet long, 6 feet wide, 


12 inches of water deep, running 20 feet in 4 
seconds. What is the best way to do this? 


There is no fall at end of flume, and I wish ta 


utilize the power the water gives. Would it 
be best to put in an undershot wheel with liit- 
ing buckets in each side, or an undershot 
wheel and work a centrifugal pump or any 
other kind of pump that is best adapted to 
the work? A. The flow of waste water in 
your flume, at the rate of 20 feet in four sec- 
onds, corresponds to only about 3-100 of one 
horse power. This would lift only about 8-10 
of one cubic foot of water to a height of 18 feet 
per minute, if it could all be utilized. The 
amount of power available is so small that 
we do not consider it at all practicable to at- 
tempt to use it. A gas engine and a centrifu- 
gal pump would probably be your most feasi- 
ble plan. 


(9094) J. N. P. says: Please answer 
the following questions: 1. How is the horse 
power of a river estimated, when the depth, 
breadth, and fall per mile are known? A. The 
horse power of a river is estimated by first 


finding the number of cubic feet of water that 


flow per minute when the river is at its lowest. 
This may be obtained by multiplying by the 


average velocity of the water per minute. 


This velocity may be determined approximately 
by timing rods loaded at one end as they 
float down stream. It is next necessary to as- 
certain what head or fall is available for a 
waterwheel, in case the river is dammed or 
eanals built. The horse power equals the 
number of cubic feet per minute multiplied by 
62.4, multiplied by the available fall in feet 
2. How 
is the horse power of a pipe estimated when 


the size of the pipe and the quantity of water 


delivered per minute are known? A. The horse 
power of the pipe is estimated by multiplying 


the number of cubic feet of water per minute 
in the pipe by 62.4, multiplying this by the 
head in feet, and dividing this product by 
33,000. 


(9095) A. P. says: Will you kindly in- 
form me which is the best way to can sweet 
corn for further use so it will not spoil, such 
as the canning factories do? A. Among fruits, 
etc., green corn is one of the most difficult to 
preserve by canning. The following is the 
method in use by many of the large canning 
establishments: The corn, after removing from 
the cob, is filled into the clean cans so as to 
leave no air spaces. These are placed in a large 
oven or other air-tight vessel, and subjected to 
hot steam under pressure. The harder the 
corn, the longer the exposure required to cure 
it; it is said that in some cases as much as 
eight hours is requisite, but usually much less 
than this. A large vessel of boiling water, in 
which the cans are immersed, may be used 
instead of the steam oven, but is not so effec- 
tive. On removal from the oven or water 
bath, as the case may be, each can (they must 
be filled to the cover with fruit) has the cap 
with a very small hole tapped in its center im- 
mediately soldered on. As soon thereafter as 
the can stops blowing, as the escape of steam 
and air through the vent is termed, the hole is 
quickly soldered. This must be done before the 
air begins to enter. Other fruit is cured and 
canned in like manner; tomatoes rarely require 
lenger than fifteen to twenty minutes steam 
curing. Where the pits are left in fruit, a 
Icnger time is requisite to completely destroy. 
all fermentative germs. 


(9096) C. W. W. asks: 1. What is the 


theory of the rotary magnetic field? (I do not 
find the explanations in Thompson’s ‘Elemen- 
tary Lessons in Dlectricity and Magnetism” and 
“Polyphase Currents’ quite clear.) How are 
the poles shifted so as to cause masses of metal 
to rotate uniformly in the field? A. The theory 
of the rotary magnetic field is very mathemati- 
cal and cannot be worked out in a paper. We 
must refer you to the books upon mathematical 
electricity. A rotary field is produced by the 
phases of the current succeeding each other 
in turn around the field, thus producing cur- 
rents in the armature coils, or the coils of the 
rotary portion of the motor, so that the 
“rotor,” as it is sometimes called, is dragged 
on after the shifting phases of the current 
through the stationary portion of the motor. 
The coils of the rotor are closed and have no 
connection with the external circuit, thus they 
do not receive any current from outside. 2. 
What is an induction motor? What special ap- 
plication has it? A. An induction motor is one 
whose rotation is produced in the manner de- 
scribed above, by the induction of currents in 
the body of its rotor, due to the induction of 
the alternation of the phases of the current 
through its field or stator. It is used for the 
Same purposes as any other motor. It does not 
require that the current shall be transformed 
to a direct current, as an ordinary motor does. 
A long-distance transmission is by alternating 
currents, many of them being also polyphase. 
The induction motor can use these directly, or 
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with only the transformation of the voltage. 
A direct-current motor requires that a rotary 
converter shall be used to change the current to 
a direct current. 3. In wireless telegraphy are 
the electric waves propagated in all directions 
from the antenna, or in a given direction only? 
A. The waves from a wireless telegraph appar- 
atus are transmitted in all directions. 4. Is the 
incessant sparking sometimes observed between 
the trolley wire and the wheel especially heavy 
in rainy weather? A. The sparking from a trol- 
ley wire is due to the trolley leaving the wire, 
producing a gap over which the current arcs. 
5. In vacuum tubes why does not the current 
“jump” across the electrodes by sparking in- 
stead of “flowing” (as it were) across? What 
is the ‘flow’ due to? To the gas molecules? 
A. In vacuum tubes the particles of gas are 
driven from ‘the cathode in streams across the 
tube. The character of the discharge through 
the tube depends upon the degree of exhaustion 
of the air. With the highest exhaustion no 
electricity will pass across the space between 
the terminals even when they are quite near 


together. See Thompson’s “Elementary Elec- 
tricity.” . 
(9097) S. H. asks: 1. What is the 


highest rate per second theoretically that the 
current flowing through the primary of the 
large induction coil described in ‘Experimental 
Science” could be interrupted and still obtain 
maximum results from the secondary? A. The 
question of interrupting the primary current in 
an induction coil is a practical rather than a 
theoretical one. Nor are we able to say 
definitely what the upper limit of interruption 
may be. With the Wehnelt electrolytic inter- 
rupter, as high as from 1,000 to 3,000 times 
per second have been attained. With mechani- 
cal breaks the rate is less. With an alternat- 
ing current 20,000 alternations per minute are 
recorded in our data; more may have been 
used. The effects in this instance are said to 
have been not as great as with. a mechanical 
break. The rate for any particular case may 
be determined by comparing the musical note 
emitted by the interrupter with a tuning fork 
and determining its pitch. The number of vi- 
brations per second will thus be determined. 
2. What is the time required for the magnet- 
ism to leave the iron core after the current 
is broken? A. We have no data for demagnet- 
izing iron. The time should be about the same 
as the rates of vibration given above, since a 
coil will not give a maximum spark except with 
the best demagnetizing effect. 


(9098) J. L. asks: 1. I have a 1% 


horse power gasoline engine run by dry cell bat- 
teries. Would I get more speed if I used wet 
batteries with a dynamo, and why? A. The 
kind of battery used with your gasoline will not 
make any difference to its power. The battery 
is used to produce a spark to ignite the vapor 
simply. You can do this by a dynamo after 
the engine is turning fast enough to bring the 
dynamo up to full speed. But for a small boat 
you will not gain anything by the change. 2. 
Does machinery run better at night than day, 
and the reason therefor? A. We know of no 
reason why machinery should run better by 
night than by day. 


(9099) C.R. V. says: If a water pump, 
plunger type, should be made from a tube hay- 
ing a % or 5-inch bore, and plunger fitting 
snugly in same, check valve each side, etc., 
plunger moving or having a stroke of 4 inches, 
what would be the limit of revolutions per min- 
ute if fastened to a wheel and crank, that it 
would work satisfactorily? Would it be neces- 
sary to decrease the revolutions per minute in 
ratio to increasing the stroke to gain same re- 
sults as a smaller or shorter stroke? What is 
the fixed rule for this? A. The most practical 
speed for the plunger of all pumps is about 
100 linear feet per minute. This speed ig ir. 
respective of the size of the plunger and the 
length of the stroke. If this speed is much ex- 
ceeded, the valves do not seat properly and the 
pump does not work smoothly. If the stroke 
is decreased, the number of revolutions per 
minute may be increased in the same ratio to 
keep the piston speed the same. 


(9100) H. E. C. writes: I am seeking 
information concerning wagons. I feel quite 
sure that some experiments have been made 
relative to the size of wheels, size of .axle 
skein proper, location of load, etc, but I. am 
unable to find such matter in published form. 
I need the information in preparation of an 
article for an agricultural paper upon farm 
wagons. Can you help me out in any way? 
A. Theoretically, the larger the wheel and the 
smaller the axle the less the friction. Practical 
considerations of strength and convenience 
therefore govern the determining of the sizes 
of wheels’ and axles used. As a rule, larger 
wheels are used on the rear axles of wagons. 
Therefore, a load can be drawn more easily 
if it is placed near or over the rear axles. The 
wagon also steers more readily if the load on 
the front axle is small. These are the only 
points governing the location of the load. In 
Vol. XIV., page 1014, of the Transactions of 
the American Society of Mechanical Engineers, 
you will find an article by Thomas H. Brigg on 
the haulage of horses, which may interest 
you. : 


(9101) W. W. R. writes: We have an 
artesian well here about 1,000 feet deep that 
is throwing out salt and white sulphur water 
at the rate of 400 gallons per second. This is 
correct. I tested it three different times, and 
made it that or a little over. I am satisfied 
it will rise in a 6-inch pipe 30 to 50 feet, and 
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probably higher. With say a rise of 30 feet, 
what horse power will it make with a turbine 
wheel, and what size wheel will it take to run 
a flouring mill, or will it do it at all? Our 
town has a population of 600, and could we 
light the town with the power from well? Say 
eight large electric lights and 400 incandescent 
lights for stores and dwellings. A. Four hun- 
dred gallons of water per second at a pressure 
equal to a head of 30 feet would develop 180 
horse power. The number of pounds of water 
per second, multiplied by the head and divided 
by 5,500 will give you the theoretical power. 
If this flow of water could be constantly relied 
on, from 75 to 80 per cent of the above horse 
power could be generated by a turbine wheel, 
which would be sufficient to light your town, 
with considerable margin to spare. It is very 
doubtful if your well will continue its present 
output at the pressure which you mention for 
a great length of time. We would advise you, 
therefore, to get an expert’s opinion on this 
point before making any large investment. 


(9102) C. H. M. says: What is the 
formula for finding the horse power required 
to run an air compressor, given the following: 
The internal dimensions of the -cylinder, the 
speed, and the maximum internal pressure, or 
the pressure at which the air is delivered from 
the compressor. A. The horse power required 
to run an air compressor, neglecting friction, 
equals the area of the cylinder in square inches 
multiplied by the internal’ pressure per square 
inch, multiplied by the number of feet which 
the piston moves per minute, and the whole 
divided by 33,000. Taking friction into ac- 
count, the power necessary would be nearly 
double this amount. 2. In finding the exact 
horse power required, would the external pres- 
sure be considered? A. In determining the ex- 
act horse power, the difference in pressure of 
the two sides of the piston in pounds per 
square inch is the figure that should be used. 
3. Of what advantage is a several-staged com- 
pressor over a single-staged one? A. A several- 
Staged compressor has the following adyan- 
tages: The air is compressed less in each cyl- 


inder, and therefore a larger amount of air 
can be forced out of each cylinder per stroke.’ 


The valves work more satisfactorily, and there 
is less leakage, becayse the difference in pres- 
sure on the two sides is Jess. Second, a Sifiad 
amount of leakage does less harm. The increase 
in temperature due to the compression in each 
cylinder is less, and the air may be cooled be- 
tween the various stages of the compression. 
The work is more uniformly distributed 
throughout the entire stroke, making the com- 
pressor run more smoothly. 4. What would be 
the formula for finding the horse power re- 
quired for a two, three, or four stage com- 
pressor? A. The horse power of the two, 
three, or four stage compressor is found 
by first finding the horse power of each 
cylinder, by the method already explained, and 
adding these amounts together. 5. Is there a 
formula for computing the horse power of a 
steam turbine, given the steam or air pressure 
and the number of cubic feet of steam or air 
delivered per minute at a given pressure? 
At what pressure will a turbine work most 
economically? Does a turbine generate as much 
power with a given amount of steam aS a re- 
ciprocating engine? A. There is no reliable 
formula for computing the horse power of the 
steam turbine. In general, steam turbines will 
develop about the same horse power for a given 
amount of steam as reciprocating engines. A 
small power turbine at 120 pounds steam pres- 
sure non-condensing, will require 40 or 45 
pounds of steam per horse power per minute. 
On the other hand, a larger turbine, designed 
so as to get the full benefit of the expansion 
of the steam, when working with steam at 180 
pounds pressure and condensing, may be op- 
érated with about 16 or 18 pounds of steam 
per horse power per hour. The higher the 
steam pressure, the more economical will be the 
turbine. 


(9103) H.M. K. says: I wish to thank 
you for the answer you mailed me and would 
be pleased to receive an answer to another 
question that it aroused in my mind. You 
said there was no capillary seepage through 
gas pipes in ordinary ground, as the internal 
pressure would prevent this. In drilling a 
gas well with 50 pounds pressure, 500 feet of 
water is cased off. Would there be any seepage 
through the casing? If so, at what depth, and 
how much? Also, why does a 2,000-foot gas 
well with 900 pounds pressure in the summer 
time freeze shut, and accumulate 2 or 3 inches 
of frost outside when the gas is being used? 
Why do the drilling tools freeze fast when the 
gas is struck in large wells? A. With a water 
pressure corresponding to a head of 500 feet, 
it would be difficult to make the joints in the 
casings sufficiently tight to prevent some leak- 
age. There would not be, however, any seepage 
through the walls of a wrought-iron pipe. It 
is impossible to estimate the amount of leakage 
in the joints; if the workmanship were abso- 
lutely perfect there would be none. The frost 
which accumulates on the inside of a gas well 
with a high pressure is caused by the conden- 
sation and freezing of the moisture which the 
gas carries with it. The freezing is caused by 
the low temperature of the gas, due to its 
‘sudden expansion when it escapes into the 
atmosphere. If the well were capped, and the 
pressure at the bottom of the well was main- 
tained at the outlet, this expansion could not 
occur, and there would be no fall in tempera- 
ture. ~. The frost on the outside of the pipe 
is due to the condensation and freezing of the 


moisture in the atmosphere. The drills freeze 
in the well when gas is struck, if the gas is at 
a sufficiently high pressure to expand enough 


to lower its temperature below the freezing 
point. 
(9104) W. M. says: I wish to experi- 


ment with compressed air, and desire a little 
information on that. subject. Air  com- 
pressed to a density of 50 pounds to the square 
inch and admitted to a cylinder 3 inches in di- 
ameter for a distance of 2 inches, how far will 
the piston travel before losing all its expansive 
force? Also, at 100 and 200 pounds to the 
Square inch? A. When air expands, its abso- 
lute pressure decreases in the same proportion 
that its volume increases, so long as the tem- 
perature remains constant. The absolute pres- 
sure is found by adding 15 pounds—the at- 
mospheric pressure—to the pressure which is 
shown by the gage. Thus, if one cubic foot 
of air at 50 pounds pressure expands to two 
cubic feet, the absolute pressure after expan- 
sion will be 504+15+2=32.5. This equals 
a pressure of 32.5—15=17.5 pounds above 
the atmosphere. In the same way, if the vol- 
ume were increased to 3 cubic feet, the final 
pressure would be 50+15+3= 21.6. This 
equals a pressure of 6.6 pounds above the at- 
mosphere. This rule can be applied to any 
pressure and to any change in volume, so long 
as the temperature remains constant. The rule 
does not exactly apply to compressed air in 
the cylinder, because the temperature of the 
air decreases when the air expands, and this 
decrease in temperature decreases the pressure 
somewhat by the figures given by the above 
rule. Where the expansion is not carried too 
far, however, the above rule gives results which 
are approximately correct. If the fall in tem- 
Lerature is known, the final pressure, as de- 
termined by the above rule, may be corrected 
by multiplying it by the following formula: 
460+ t1 

— Where ¢1 equals the temperature of 
460 + ¢2 

the air in degrees Fahrenheit at the end of the 
expansion, and ¢2 equals the temperature of 
the air in degrees Fahrenheit at the beginning 
of the expansion. 


(9105) R. H. says: 1. Would you 
please inform me where I can find in some 
paper a good article on the three-phase system 
as used in traction? A. We have not printed 
anything upon this special subject, though there 
have been paragraphs here and there in arti- 
cles upon power plants on the Pacific coast and 
other places. Some traction plants in Italy 
and Switzerland in which high potential motors 
are employed have been described in American 
journals. For articles upon the three-phase 
system in electric traction, you should follow 
the engineering journals, such as the Electrical 
World. 2. I tried to make a storage battery 
with lead plates and dilute sulphuric acid. I 
took 16 parts water to 1 of acid. Is that the 
right proportion? I mixed some red oxide of 
lead with some glycerine and put it on the 
positive plate. As soon as I put the plate 
in the acid water, the red oxide dropped off, 
What was the trouble? A. The paste made 
with glycerine and red lead was worthless for 
a storage cell, since the glycerine was destroyed 
by the sulphuric acid almost immediately upon 
coming into contact with it. It probably turned 
black very soon, owing to the decomposition of 
the glycerine. 
pioyed varies in different forms of cells, but is 
generally from 1 in 3 parts to 1 in 4 parts of 
acid in water. The red lead is mixed with the 
electrolyte and the paste spread. upon the 
lead plate. The details can be learned from 
a book on storage batteries. Treadwell’s is a 
good one, price $1.75 by mail. 3. How can I 
tell when the storage battery is fully charged? 
A. A storage cell is fully charged when the 
voltmeter shows 2.5 volts. The only certain 
way to determine full charge is by the volt- 
meter. Rapid boiling, or escape of bubbles, is 
a rough way of telling when the cell is charged. 
4. I have three cells in the battery, and when 
I charge them in series small bubbles come up 
from the plates, and when I charge them par- 
allel there are no bubbles. I can get, however, 
the same amount of current in both cases. The 
dynamo runs easier when I charge them par- 
allel. What is the cause of this? A. The bub- 
bles which come off the plates are oxygen from 
the plate connected to the positive pole and 
hydrogen from the negative pole of the charg- 
ing current. They result from the decomposi- 
tion of water, and when the charge approaches 
completion the current decomposes more water 
than at first. 5. Where is the electric light 
placed in an electric fountain? A. The electric 
light in an electric fountain is placed so that 
the beam of light is sent up into the air, and 
strikes the ascending stream of water. It thus 
becomes visible. The part of the beam which 
does not meet water goes on out into space and 
is not seen. 


(9106) T.H.D. asks: 1. Given a num- 


ber of 16 c. p. incandescent lights, when first 
operated they may measure up to 16 ¢. p., but 
the light given from them gradually decreases 
until they give out entirely. What is the 
cause of the decrease in the amount of light 
given? A. The cause ot the decrease of light 
from an incandescent lamp as it becomes old 
is an increase in resistance, which cuts down 
the current which can flow through the lamp 
with the voltage of the circuit. - This increase 
is due to a decrease in the size of the filament. 
By the action of the current the carbon of the 
filament is driven away to the inner surface of 


fa certain time, 


The strength of electrolyte em-, 


the bulb, and can be seen there as a black de- 
posit. This deposit itself also cuts off light. 
2. If these lights are sold at so much per 
kilowatt, will it cost the consumer more to 
get the same illumination (if possible) from 
them after having been used, say, three months, 
than it did when théy were first put to work? 
If so, why? A. Yes; since the current must 
be brought up by increasing the voltage of tha 
circuit, the watts consumed are increased. After 
a time it is not possible to bring such a lamp 
up to full candle power. 3. If the same amount 
of current is supplied constantly to the meter, 
will that instrument register a greater or 
lesser quantity of electricity consumed as the 
age of the incandescent lights increases? A. 
If the same amount of current at the same 
voltage is supplied to a wattmeter, it will 
register the same number of kilowatts inde- 
pendent: of the condition of the lamps. The 
resistance of the lamps increases with age, 
and it becomes very wasteful to use them after 
since the light decreases more 
rapidly than the resistance increases. A rea- 
sonable limit for life of a lamp is 500 hours. 
4. Is the resistance the same in a new and an 
old light? A. This topic is treated very com- 
pletely in Crocker’s “Electric Lighting,’ which 
we can supply for $6 by mail. 


(9107) W.E. H. asks: Can you tell me 


if there is any machine invented or patented 
(or in use) to produce power by any of what 
are called the mechanical Powers, such as the 
wedge, the screw or lever, as a motor solely 
without any other agent whatever, such as air, 
water, electricity, heat in any form or chemi- 
cals; simply a mechanical motor to drive or 
operate machinery? I do not mean the per- 
petual motion fiend business, but something 
to push and pull with for something. A. We 
do not know any motor as a generator of power 
such as you call for, but a lever or any other 
of the mechanical powers, by the aid of a 
weight, acting under gravity, will generate 
power and comes within the limits of your 
question. They do not use air, water, heat, 
electricity, or chemicals, but only gravity. They 
may drive machinery also, but the weight will 
have to be wound up agafn after it has run 
down to its limit. A clock is a machine so 
driven, and comes well within your require- 
ments. Nor is it a perpetual. motion ma- 
chine. 


(9108) L. J. T. says: 1. Will you 


kindly answer the following in your Notes and 
Queries: Supposing a hole to be bored through 
the center of the earth and to the surface on 
the opposite side, or in the same direction “of 
the diameter of a circle, now if an iron ball 
was dropped in the hole, where would it stop? 
A. The ball would stop finally at the center 
of the earth, if the air is supposed to remain in 
the hole through the earth, and the rotation 
of the earth be disregarded. The resistance of 
the air will ultimately bring the ball to rest. 
2. Now, if a vacuum could be created in 
that hole and the same ball be dropped from 
the surface in that vacuum, where would the 
ball stop, the rotation of the earth not to be 
considered? A. In a vacuum the ball should 
oscillate to and fro on either side of the earth’s 
center forever, since there is nothing to stop the 
motion. 3. In the latter case would the ball 
act like a pendulum swinging in a vacuum and 
be eventually stopped by the attraction of the 
earth? A. The attraction of the earth cannot 
bring the ball to rest, since iteacts only to 
accelerate the motion of the ball as it falls 
toward the center of the earth on either side 
of the center, and equally to retard its motion 
after. the ball has passed the center of the 
earth. The ball will not be stopped by inertia 
nor by gravity, and would move forever. 


(9109) W. B. K. asks: 1. Does the 
moon have any known effect upon the weather? 
We are continually hearing about what the 
weather will do when the moon changes. A. 
The opinion that the moon controls the weather 
is firmly fixed in the minds of sailors and un- 
scientific people generally. The authorities of 
the Weather Bureau have stated that their 
records of the weather and its changes show 
absolutely no connection between the changes 
of the moon and changes of the weather. 2. 
Please inform me how I shall hold my watch 
in order to find the north when the sun is shin- 
ing? I was told to stand facing the sun, to 
point the hour-hand at the sun, and one-half 


way from the hour hand to the XII. on the rim 


of the watch was south, I could not make this 
come right, but found that one-half way be- 
tween the hour-hand and the minute hand 
would give me south. Which is correct, and 
what is the explanation that makes the watch 
designate the north? I understand, of course, 
that the above is only an approximate method 
of finding the north? A. Your statement re- 
garding the manner of holding a watch to deter- 
mine the south point of the horizon is correct. 
The south point is half way between the posi- 
tion of the sun and the twelve-hour mark 
when the hour-hand is pointed toward the 
point of the horizon directly below the sun. 
The explanation is simple. At noon the hour- 
hand and XII. are together, and both point to 
the sun, which is then in the south. At one 
hour from noon the hour-hand is one-twelfth 
of a circumference, or 30 degs. from XII., and 
the sun is 15 degs. from the south point, or half 
way between the place of the hour-hand and 
XII. The sun moves 15 degs. an hour; the 
hour-hand moves 30 degs. an hour, or twice 
as fast. The same reasoning applies to any 
other hour of the day. 2 
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L’ArrR LIQuIDE. ‘ Sa Production, Ses Pro- 
prietés, Ses Applications. Par 
Georges Claude, avec une préface de 
M. d’Arsonval, membre de I’Institut. 


Un vol. grand in 8vo, avec photo- 
graphies d’appareils et instantanés 
d’expériences. Vve. Ch. Dunod, édi- 


teur, 49, quai des Grands-Augustins, 
Paris, 6e. Price, $1.00. 

Georges Claude is a popular scientific writer 
best known in France for his “L’Pléctricité a 
la Portée de Tout le Monde.” This last work, 
on liquid air, presents in a popular way the 
most noteworthy achievements in the liquefac- 
tion of the so-called permanent gases, and par- 


ticularly of the liquefaction of air. The first 
chapter considers first theoretical matters, 
and secondly the liquefaction of air. In the 


second chapter the difficult problem of preserv- 
ing liquid air is presented. Subsequent chap- 
ters treat of the properties and physical effects 
of liquid air, its physical and chemical appli- 
cations, and the chemistry of low tempera 
tures. 


A MANUAL OF CORPORATE MANAGEMENT. 
Containing Forms, Directions and In- 
formation for the use of Lawyers and 
Corporation Officials. By Thomas 
Conyington, of the New York Bar. 
New York: The Ronald Press. 1903. 
Pp. 331. 

Mr. Conyington’s volume, although intended 
for lawyers and corporation officials, has not 
for its purpose the discussion of corporation 
statutes, or the law of corporations. The ob- 
ject of the work, as its title indicates, is to 
present in logical order, something of the de- 
tails of corporate-procedure and of corporate 
management. Perhaps the most valuable por- — 
tions of the book are the collated forms which 
cover almost the entire range of ordinary cor- 
porate procedure and are those approved by the 
leading corporation attorneys. Mr. Conying- 
ton has prepared a work which may be regard- 
ed as the fullest of its kind on the particular 
subject which it discusses. 


THE Boox or Corn. For Farmers, Deal- 
ers, Manufacturers, and Others. A 
Comprehensive Manual upon the 
Production, Sale, Use, and Commerce 
of the World’s Greatest Crop. [Illus- 
trated. New York and Chicago: 
Orange Judd Company. 12mo. Pp. 
ix, 368. Price, $1.50. 


Despite the great importance of maize, prac- 
tically no book has as yet been published in 
which it is adequately discussed. For that 
reason “The Book of Corn’ may be said to 
supply the proverbial long-felt want. While 
authoritative both as a practical manual and 
scientific treatise, the “Book of Corn” is of 
value to the business man. 


SToRAGE BATTERY ENGINEERING. A Prac- 
tical Treatise for Engineers. By La- 
mar Lyndon, B.E., M.E. New York: 
McGraw Publishing Co. 1903. 8vo. 
Pp. 382. Price, $3.00. 

This book is intended to assist the practical 
engineer in designing, installing and maintain- 
ing battery equipments and to guide him in the 
selection of types of batteries and auxiliary 
apparatus best suited to the service which 
they are to perform, and at the same time 
impress upon the technical public both the 
advantage and limitations of the storage bat- 
tery in practice. 


Cotton MACHINERY SKETCHES. 
liam Scott Taggart. 
New York: Macmillan & Co. 
8vo. Pp. 104. Price, 60 cents. 

The drawings of which this book is com- 
prised are reproductions of illustrations se- - 
lected from the author’s work on cotton spin- 
ning. The book is intended for the use of 
such teachers who desire to present a- sketch 
to their pupils and to explain the sketch in 
the particular way they have found to be 
most desirable for their purpose. Students 
may use the work for practice in sketching 
and for the purpose of developing their own 
descriptive powers in explaining a machine, 
withcut being influenced by the description as- 
sociated with the drawing in a text book. 


YEAR BOOK OF THE AMERICAN POWER Boat 
AssociaTION. New York: . The Rud- 
der Publishing Co. 1903. Pp. 46. 
Price, 25 cents. 

The rapid growth of interest in power boats 
and the remarkable strides made by the in- 
dustry of late years is one of the signs of the 
times in the yachting world. A recent devel- 
opment is the attention that is being attracted 
to power-boat racing which promises to obtain 
a hoid upon the yachting man and the general 
public second only to that of the sailing yacht. 
The American Power-Boat Association was 
formed to promote the use of power boats and 
the improvement of their design, : ete, and 
formulate rules for racing. This small volume 
contains full information regarding the organ- 
ization, jurisdiction, etc., of the Association ; 
the racing rules, 27 in number, and a table 
of time allowances. 


Lioyp’s REGISTER OF AMERICAN YACHTS 
FoR 1903-4. New York: Lloyd’s 
Register of Shipping. 1903. Pp. 450. 
42 pages of flags and signals. Price, 
$7.50. 

The large and rapid increase in recent years 
in the fleet of American yachts ‘has called for 

@ separate register of them. The book econ 
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tains particulars of 850, steam and power 
yaelts, and 1,939 sailing yachts, or.a total 
of 2,789 yachts, all of which are owned in the 
United States or Canada. The addresses, 
clubs, and yachts of upward of 2,500 owners 
are given in a separate list arranged alphabet- 
ically according to the names of the owners. 
There are illustrations in colors of the flags 
of 94 American and Canadian yacht clubs, 
with the names of their officers, in the book, 
and 1,073 private signals of yacht owners. A 
list of the yacht builders and designers of the 
United States also appears, with the names 
of the yachts built or designed by them, and 
lists of signal letters, and of: late names of 
yachts. 


THE NATURE Stupy IpEA. By Prof. L. H. 
Bailey. New York: Doubleday, Page 
& Co. 1903. 12mo. Pp. 159. Price, 
$1.00. 


This interesting volume is an illuminating 
and suggestive study of the new movement, 
originating in the common schools, to put the 
child into sympathy with Nature and his envi- 
ronment, to the end that his life may be 
stronger and more resourceful. The move- 
ment relates education directly to the life that 
the pupil is to live. It is a fundamental, 
epoch-making movement. It is a revolt from 
mere science-teaching in the grades and from 
all perfunctoriness in school work. It is the 
full expression of personality. It is not the 
mere addition of certain studies to a curricu- 
lum, but the inspiration of a new point of view 
in education. More than any other recent 
movement, it wi!! touch the masses with a new 
educational impulse. 


DISCOURSES ON War. By William Ellery 
Channing. Boston: The Internation- 
al Union. 1903. 12mo. Pp. 229. 
Those who are opposed to the present mili- 
tant spirit of the world will find much that 
will interest them in the volume before us. 


VENTILATION IN MINES. By Robert Wab- 
ner. London: Scott, Greenwood & 
Co. New York: D. Van Nostrand Co. 
1903. 8vo. Pp. 240. 30 plates. Price, 
$4.50. 

A thoroughly modern work which deals with 
one of the most difficult problems known to the 
mining engineer—the supply of a uniform 
quantity of fresh air so that the workers 
can perform their task safely, at least, if not 
in comfort. 


MUNIcIPAL PuBLIC WorRKS: THEIR INCEP- 
TION, CONSTRUCTION AND MANAGE- 
MENT. By S. Whinery. New York: 
The Macmillan Co. 1903. 12mo. Pp. 
241. Price, $1.50. 

This book is intended for the inexperienced 
city official and for the urban citizen. Num- 
bers of good and earnest men are elected or 
appointed to official positions in our municipal 
governments whose interests and previous bus- 
iness experience and training have not been 
of such a character as to lead them to study 
the principles. controlling and the problems 
that will be met with in conducting municipal 
public works, and who, upon assuming the 
duties and responsibilities of office feel. that 
they are deficient in the special knowledge 
necessary to enable them to discharge intelli- 
gently and efficiently the duties: of their nev 
positions. To all such persons the book will 
commend itself. 


PHOTOGRAPHIC LENSES. A Simple Treat- 
ise. By Conrad Beck and Herbert 
Andrews. New York: Tennant & 
Ward. 1903. 12mo. Pp. 288. Price 
75 cents. 

The book before us is the first work of its 
kind to be written by a lens manufacturer of 
repute. The work is not intended to give a very 
scientific explanation of the laws which un- 
derlie the construction of the photographic 
lens. It explains, for the benefit of the- pho- 
tographer, what he ought to know about his 
lens ; how it should be used; how its efficiency 
should be judged, and how some of its scien- 
tific principles may be understood. The treat- 
ise, as the title page indicates, is simple—so 
simple, indeed, that any photographer should 
be able to grasp its explanations easily. 


POSSIBILITIES OF SMALL LATHES. By 
James Lukin, B. A. London: Guil- 
bert Pitman. 1903. 16mo. Pp. 130. 
Price, 60 cents. 

The author is a well-known amateur me- 
chanic and his instructions are always thor- 
oughly practical. The book is an excellent one 
and will appeal to many of our readers. It is 
unfortunate that the illustrations are so poor. 


THE So“arR SysTEM. By Percival. Lowell. 
Boston: Houghton, Miffiin & Co. 1903. 
12mo. Pp. 134. Price, $1.25. 

The author has written an excellent book 
which will appeal to all astronomers, although 
it is hardly adapted to the use of those who 
are not familiar with a-certain amount of 
mathematics. 


A TREATISE ON BEVERAGES: or, THE Com- 
PLETE PRACTICAL BoTTLeR. By Charles 
Herman Sulz. New York: Dick & 
Fitzgerald. 1903. 8vo. Pp. 818. 428 
illustrations. Price, $7.50. 

The volume before us is one of the most 
satisfactory technical books which has come 
to the editor’s table in some time. The suB- 
ject is dealt with in a thoroughly adequate 
Manner, as is shown by the fact that 116 pages 
are given up to water, its examination and fil- 
tration. The instructions for. doing all kinds 


of bottling of aerated and other beverages are 
very full, and all the best types of apparatus 
are shown. The section devoted to minera) 
waters is particularly full and the analyses 
are most complete. Americans have carried 
the manufacture of artificial mineral waters 
and aerated beverages to a higher state of per- 
fection than has hitherto been known, and 
this fact is easily demonstrated by this very 
satisfactory book. 


Tue Copper Hanp Boox. A Manual of 
the Copper Industry of the World. 
Vol. III. of the year 1902. Compiled 
and published by Horace J. Stevens, 
Houghton, Mich. 8vo. Pp. 600. 
Price, $5. 

This is the third annual issue of the ‘‘Cop- 
per Hand Book,” and includes the history ot 
copper, the geology of copper, the chemistry 
and mineralogy of copper, its metallurgy and 
its uses. It also deals with the copper depos- 
its of the United States and Canada and New- 
foundland, as well as foreign countries. 
statistics relative to copper are most valuable. 


LENKBARE BALLONS: RUCKBLICKE UND 
AUSSICHTEN. Von Hauptmann Hoer- 
nes. Leipzig: Wilhelm Engelmann. 
1902. 8vo. Pp. 359. 

Capt. Hoernes has produced one of the most 
thoroughly scientific and scholarly treatises 
on aerial navigation which has ever come 
before our notice. He has exhaustively dis- 
cussed the history of the airship, carefully 
reviewing the construction of and the results 
obtained with the Giffard, Dupuy de Lome, 
Haenlein, Baumgartner, Woelfert, Tissandier, 
Renard and Krebs, Schwarz, Zeppelin, Santos- 
Dumont and Deutsch airships. Through six 
chapters he discusses elaborately the princi- 
ples of aerial dynamics and their influence 
upon the structure of the airship, basing his 
conclusions upon. the results obtained with 
airships and balloons of widely different de- 
sign. His concluding chapter is of a more 
theoretical nature and treats of the possibility 
of finally solving the problem of aerial naviga- 
tion and the form which the solution may be 
expected to assume. Not the least valuable 
portion of Capt. Hoernes’ admirable work is 
comprised of meteorological tables to which 
the aeronaut may refer for wind velocities 
during each month of the year for different 
years. An _ excellent bibliography and _ ex- 
haustive index are provided. 

PRACTICAL FARM DRAINAGE: WHY, WHEN 
AND How To TILE Drain. By C. G. 


Elliott. New York: John Wiley & 
Sons. 1903. 16mo. Pp. 92. Price, 
$1.00. 


A thoroughly practical book by a drainage 
engineer. The methods have been well tested 
and are now in constant use. : 


Gas ENGINE TROUBLES AND REMEDIES. By 
Albert Stritwatter. Cincinnati, n. d.: 
The Gas Engine Publishing Co. 
16mo. Pp. 112. Price, $1.00. 

The care of gas engines is dealt with only 
to a limited extent in works on the subject, 
so that the present eminently practical book 
will be a welcome addition to the literature 
of this macern power. 


WrrRELESS TELEGRAPHY AND TELEPHONY. 
Compiled by Dr. Maurice Ernst. Lon- 
don, n. d.: Electricity Office. 12mo. 
Pp. 32. Price, 40 cents. 

This undated book on wireless telegraphy is 
unfortunate, in view of the strides which wire- 
less communication is making. It is largely 
devoted to the Orling-Armstrong system. It 
contains a serviceable bibliography. 


THE RESTORATION OF THE ANCIENT IRRIGA- 
TION WORKS ON THE TIGRIS: OR, THE 
RE-CREATION OF CHALDEA. By Sir Wil- 
liam Willcocks, K.C.M.G., M.I.C.E. 
8vo. Pp. 71, ten plates. 

BriTIsH STANDARD SEcTIONS. New York: 
D. Van Nostrand Co. 1903. 9 charts. 
Price, $1.00. 

These charts of British standard sections are 
issued by the Engineering Standards Com- 
mittee, which is supported by the various engi- 
neering societies. Each subject, as T-bars or 
bulb-plates,’has a drawing of the section and is 
accompanied by a table of dimensions and re- 
marks. ‘The tables should find their way to the 
drawing offices of all constructing engineers. 


THE ArT or Livine Lone. Milwaukee: W. 
F. Butler. 1903. 8vo. Pp. 214. 

This volume is-a new and improved English 
version of the Venetian centenarian Louis Cor- 
naro, who was born in 1464 and died in 1566. 
Essays by Joseph Addison, Lord Bacon, 
and Sir William Temple are included. The 
work has been compared with ancient docu- 
ments preserved in Italian archives. The book 
is an Italian classic and is worthily presented, 
and an example of good humanist literature. 


Diz BRIKETT-INDUSTRIE UND DIE BRENN- 


MATERIALIEN. Von ODr. Friedrich 
Juenemann. Vienna: A. Hartleben. 
1903. 12mo. Pp. 320. Price, $1.75. 


It must be confessed that the Germans have 
far outstripped us in the invention and manu- 
facture of artificial fuels. In the briquetting 
of various substances they have certainly made 
marked advances. Dr.. Juenemann has col- 
lected in this book all those methods which 
have in Germany proved themselves of practi- 
cal value. He describes not only the processes 
used, but also presses and other machinery 
-which enter so largely into the equipment of 
the briquetting plant. 


The 


LIMITS TO. SEEING AND HEARING; OR, THE 
Great ScaLe. Supplementary Read- 
ing in Physics. Prepared by J. A. 
Culler. Columbus, Ohio: O. T. Cor- 
son. Pp. 16. 


THE STouRBRIDGE Lion. A compilation of 
authorities proving the claim made 
for the Stourbridge Lion as having 
been the first locomotive to turn a 
wheel on the Western Hemisphere. 
Together with a brief biographical 
sketch of Horatio Allen, the first lo 
comotive engineer in America. By 
Edward A. Penniman. Honesdale; 
Pa.: Citizen Print. 1903. Pp. 17. 

Diz ENpGUuLTicE LOSUNG DES FLUGPROB- 
LEMS DurRcH EMIL NE&METHY, FAB- 
RIKS-DIREKTOR IN ARAD. Mit dreé in 
den Text gedruckten Abbildungen und 
einer Figurentafel. Leipzig: Ver- 
lagsbuchhandlung von J. J. Weber. 
1903. Pp. 23. 


THE JOURNAL OF THE DEPARTMENT OF 
AGRICULTURE OF VICTORIA. Published 
For and on Behalf of the Govern- 
ment by Direction of the Hon. J. W. 
Taverner, M.L.A., Minister for Agri- 


culture. Edited by D. McAlpine. 
Melbourne. 1902. Pp. 731, 835. Vol. 
1, Part 8. August, 1902. 


THE JOURNAL OF THE DEPARTMENT OF 
AGRICULTURE OF VicToRIA. Published 
For and on Behalf of the Govern- 
ment by Direction of the Hon. J. W. 
Taverner, M.L.A. Edited by D. Mc- 


Alpine. Melbourne. 1903. Pp. 887, 
921. Vol. 1, Part 9. September, 
1902. 

JANET CHARLES: OBSERVATIONS SUR LES 
Guepes. Paris: C. Naud, Editeur. 
1908. Pp. 85. 

CALORIMETRY. By Frank H. Bates. Phila- 
delphia: Philadelphia Book Co. 
1902. 16mo. Pp. 127. 

Tue Trap Nest TExTBOOK. By F. O. Wel- 
_come. 8vo. Pp. 129. 


REPORT OF THE LIBRARIAN OF CONGRESS FOR 
THE FiscaAL YEAR ENDING JUNE, 1902. 
8vo. Pp. 278. 


THIRTY PICTURES OF TUBERCULOSIS. By 
Addison W. Baird, M.D. New York: 
James T. Dougherty. 19038. 8vo. Pp. 
24. Price 25c. 


CRIMINAL RESPONSIBILITY OF THE EPILEP- 


Tic. By John Puton, M.D. New 
York: William Wood & Co. 1903. 
16mo. Pp. 11. 


NINETEENTH ANNUAL REPORT OF THE BuR- 
EAU OF AMERICAN ETHNOLOGY TO THE 
SECRETARY OF THE SMITHSONIAN IN- 
STITUTION. By J. W. Powell, Direct- 
or. In Two Parts. Part II. Pp. 
5771, 1160. 


UNITED STATES GEOLOGICAL SURVEY: MIN- 
ERAL RESOURCES OF THE UNITED 
STATES, CALENDAR YEAR 1900. David 
T. Day, Chief of the Division of Min- 
ing and Mineral Resources of the 


United States Geological Survey. 
Washington: Government Printing 
Office. 1901. Pp. 927. 


SuspygEct List of WorKS ON GENERAL: SCI- 
ENCE, PHysics, Sounp, Music, LIGHT, 
MICROSCOPE, AND PHILOSOPHICAL IN- 
STRUMENTS IN THE LIBRARY OF THE 
PATENT OFFICE. Published at the Pat- 
ent Office, 25 Southampton Building, 
Chancery Lane, London, W. C. Pp. 
183. Price 25c. 


Mopern MExico: STANDARD GUIDE TO THE 
City oF Mexico AND Vicinity. By 
Robert S. Barrett. Third Edition. 
Modern Mexico, 2a Independencia 8, 
City of Mexico, Mex., and 116 Nassau 
Street, N. Y. 1902-3. 


GEOLOGIC ATLAS OF THE UNITED StTaTES— 
MaASONTOWN-UNIONTOWN Fo.io: PENN- 
SYLVANIA; INDEX; Map. Washing- 
ton, D. C.: Engraved and printed by 
the United States Geological Survey. 
1902. 


GEOLOGIC ATLAS OF THE UNITED STATES—- 
Cuicaco Forto: RIVERSIDE, CHICAGO, 
DESPLAINES, AND CALUMET QuaAD- 
RANGLE; ILLINOIS-INDIANA.: Washing- 
ton, D. C.: Engraved and printed by 
the United States Geological Survey. 
1902. 


THE Proors oF Lire AFTER Deato. A 
Twentieth Century Symposium. An 
Assembly and Collation of Letters and 
Expressions from Eminent Scientists 
and Thinkers of the World, Giving 
the Strongest and Best Reasons 
Known to the World To-day, as Sub- 
stantial Evidence of the Continued 
Existence of the Soul After Death. 
Compiled and edited by Robert J. 
Thompson. Chicago: Robert Thomp- 
son. London: C. D. Gazenove & Son. 
1902. Pp. 318.. 12mo. Pp. 365. 


MONOGRAPHS OF THE UNITED STATES GEO- 
LOGICAL SuRVEY. Volume XLII. De- 
partment of the Interior. Washing- 


ton: Government Printing Office. 
1903. Pp. 316. 

MINERAL RESOURCES OF THE UNITED]. 
States. Calendar Year 1901. David 


© 1903 SCIENTIFIC AMERICAN, INC 


T. Day, Chief of. Division of Mining 
and Mineral Resources of the United 
States Geological Survey. Washing- 


ton: Government Printing Office. 
1902. 8vo. Pp. 996. 

MACHINERY FOR MopEL STEAMERS.  Lon- 
don: Dawbarn & Ward, Ltd. 1903. 
16mo. Pp. 64. Price, 20 cents. 

La COMPRESSIBILITE DES Gaz REELS. Par 


L. Décombe. Paris: C. Naud. 1903. 
16mo. Pp. 99. Price 50 cents. 

A SYSTEM OF PHONOSCRIPT AND PHONO- 
TYPE. By Charles Morrell. Chicago: 
Phonic Institute. 1903. 16mo. Pp. 106. 
Price 25 cents. 

ANNUAL REPORT OF BRIGADIER-GENERAL 
WitiiamM Luptow, U. S. Army. Mili- 
tary Governor of Habana and Com- 
manding the Department of Habana 
for the period July 1, 1899, to May 1, 
1900. Washington: Government 
Printing Office. 1900. Pp. 426. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


July 14, 1903, 
AND EACH BEARING THAT DATE. 


|See note at end of list about. copies of these patents.) 


adhestye: applying mechanism, J. 
Balze  wcccccccceccccssccccescccscccess 
Advertising device, W. A. Demmon 
Air brake safety angle cock, McGuire & 

WaT noid iss cisceta sie Hoste Peseia dedibia 1s abies eb aye 733,503 


Ammonia from ammonia containing gases, 


obtaining, H. H. Dow ......:........ 733,465 
Annunciator, E.. W. Dunbar.......... 733,468 
Annunciator, electrical, J. H. Taylor. « 733,883 
Apparel, article of, J. Steinborg.......... 733,603 
Armature coils, form for winding, W. F. 

DrG@@se «sods o2aere-Pareides a Hie secs oae ocelecelavaze avbre 733,633 


Automatic lubricator, A. A. pecan: 
Automatic switch, H. H. Doll. 
Bag ‘holder, B. H. Willsie...: 
Bailing press, T. A. Killman. 
Barge, freight, L. P. Harvey..... 
Bath apparatus, shower, L. P. Dun 


« 733,382 
733,822 
733,449 
733,849 
733,583 
733,635 


Battery connection, L. Chronik... 733,697 
Battery element, L. Chronik... 733,696 
Bed bottom,’ W. D. Hunt - 733,650 


Bed bottom, C. Vallone 


733,772 


Belt, metallic money, W. E. Halladay - 133,478 
Belting, C. Heron ......... cece cece eee eeee 733,393 
Bevel joint, compound, S. W. Moore...... 733,500 
Bicycle, P. W. Tillinghast .............. 733,518 
Bicycle carrying attachment, L. Murdoch... 733,865 
Binder, loose leaf, W. Saunders.......... 733,599 
Bird chaser, W. EF. Weber.........ececeee 733,778 
Bit. See Bridle bit. 

Blacking device, shoe, W. G. Callender.... 733,370 


Bobbin, A. A. Sack ..........0eeeeeee 
Bolster, C. B. Albree 
Bolt locking device, J. 44 
Bolting cloth, brush device for cleaning, C. 

W. Mann 
Book, manifold account and sales, 


1) 7337557 
: 733,791 
733,541 
Bas SO elo RE eee 733,858 
2 733,841 
2 733,577 


733,899 


Twitchell & 


Bottle” tin foiling machine, 


Brown: 0s eiesckae Seb h cree eatin ee eee 733,771 
Bottle washing machine bottle holder, B. F. 
SOMMER os i 6 sc cais sis Seetese 5.550 ales S58 0 319 Ware 03a 733,558 


Brake beam, L. A. Shepard......... 
Brake beam, P. T. Handiges 
Brake beam, A. Lipschutz 
Prake system, electric, F. E. Case 


«+ 733,423 
+ 733,839 
733,854 
733,900 


Braking moving loads, F. E. Case........ 733,901 
Bread mixer and kneader, J. F. Stevens.... 733,763 
Bridle bit, W. T. Temple................ 733,769 
Bromids from bromin containing solutions, 
manufacturing, H. H. Dow............. 733,467 
Bromin, manufacturing, H. H. Dow... - 733,466 
Brooder, I. Morrow .........eeeeeeceeeeees 733, 863 
Buggy, baby, S. C. Wolfskill ............ 733,889 
Building block and ber J. A. Ferguson... 733,928 
Building, metallic, Spelman wilecetatere ae 733,435 


Bulkhead or other coe mechanism for 
operating, G. CC. Ralston 
Bunk or mattress frame, J. P. 
Bunsen burner, A. B. Redell....... 
Button or fastener, Walter & Kunstner . 


733,745 
733,405 
733,424 
733,443 


Cane, ete., electrical rotary portable ma- 
ehine for cutting sugar, S. J. Hylton- 
Bravo’ 4 casidciveg eases dialtone ecaieistels ea eaie ee es 733,587 


733,853 
dace cece ee ceseenes 733,620 
- 733,786 
733,390 


Car brake rods, brake jaw for, A. Lipschutz 
Car coupling, P. Brown 
Car, dump, Wolff & Lipschutz ‘ 
Car, push, M..C. Hamilton................ 
Carbon brush holders, clamp for use in con- 


nection with socket, O. M. Stiegler.... 733,436 
Carbureter, L. F. Washburne ele Brbie soe tae a's a, 733,444 
Carbureter, G. H. Maurer..............-25 733,498 
Carbureter for motor bicycles, A. Clement.. 733,625 
Carbureter for petroleum motors, pulveriz- 

ing, Charron & Girardot........ Ra eieraieie 733,695 
Carding machine, M. J. Gahagan.......... 733,383 
Carding roll teeth, tool for straightening, N. 

G. Huffstickler..........cccee cece eee 733,394 


733,716 
733,904 


Carpet sweeper, 
Carrier. See Fruit carrier. 
Carton closing machine flap holder, Redd & 

Cormack 733,510 
Carton ends, blocks for machines for form- 

ing, C. Redd - 733,509 
Carton ends, machine 

ing up, C 733,506 
Carton holder for machines for folding and 

gluing the end flaps of cartons, G. H. 


GCOrma CK: “i 93-5,spsc0'6 6 ete e oso aceite se See CATS 733,460 
Cartridge primer, J. Gardner.............. 733,638 
Casings, machine for the manufacture of, 


733,728 
733,476 
- 733,815 
733,671 


» Mauser... eee cece eee eee ee ences 
Cash register, A. Godefroid.. 
Cash register, C. F. Crowder. tee ae 
Ceiling anchor, M. Murray..............6+. 


Cellulose esters, making, G. W. Miles.... 733,729 
Centrifugal machine driving mechanism, ‘é 

Engel .......ccccccccseccsseces 733,377, 733,378 
Chafe-iron, roller, A. P. Smith, Jr......... 733,513 
Chair, H. E. Knauss............+++ «2. 733,659 
Chair,. C. C._ Black........ as «+. 133,803 
Chair, J. A. Manahan......... «e- 733,857 
Check hook, spring, F. Clark. «.. 733,903 
Chimney cowl, F. W. Stein... «.- 733,762 
Chuck, G. C. Gammell....... «+. 733,546 
Chuck, centering, J. Rusche........ «eee 733,753 
Cigar making machine, D. Cousinne isteatavatatei 733,576 


733,810 
733,726 


733,743 


Cistern forming device, adjustable, N. Brown 
Clarifying apparatus, T. W. Manning 
Cleats to barrels, etc., machine or t 

applying holding, A. T. Pope 
Cluten! friction, E. Liken... 
Coal drill support, A. Walker..... 
Coal or wood bag, F. S. Converse 
Coat lining, M. Weber 
Cock, gage, W. Guethle 
Coke oven, G. S. Ramsay.... 
Coke, removing silica from, 
Collar, horse, W. C._ Lawson....« ot 
Collar retainer, R. P. Schilling............ 
Composition of matter, K. N. Lundblad.... 
Concrete or plastic material, mold for mak- 

ing articles of, J. A. McNamee........ 733,735 
Condenser Oe nitric or other acids, 

& Orme .......sccecccceccsccns seeeeee 133,452 
Conveyer, I F; Cookesscosstseectetcetcsss 733,373 


733, 680 
733,407 


Juty 25, 1903. 


Scientific American 


Conveyer, F. E. Blaisdell.......eccccsceee 033,804 
Corn cutting and crushing machine, J. S. 

Bloom ......cceeeceeee eee cc cece ccccees 1da;454 
- 733,669 
+» 733,451 


Cotton press, J. J. Atkinson... 
Counter and index, J. M. Cory «- 733,626 
Coupling, P. H. Mack........ fee «- 733,408 
Cover, receptacle, E. J. Gorman........... 733,580 
Cream separator and churn, A. D. Frederick 733,545 
Cream whipping machine, F. E. A. Brock.. 733,456 
Crossing alarm, automatic, J. P. Church.... 733,698 


Cultivator, C. L. Swanson............seee6 733,516 
Cultivator and grader, roller, Dungan & 

Stelle sicceccisieeais vigrs's cee dispelerse of eb sierere 733,634 
Cultivator attachment, W. H. McElree. 733,734 
Cultivator, cotton planter, and fertilizer 

tributer, combined, L. R. Randall. 733,873 
Cultivator planting attachment, J. W = 

TON cececcccceceeccccesscece 733,801 
Curtain drying apparatus, H. S. debrand 733,718 
Curtain hanger, L. E. Trax...........e+-0- 733,519 
Cuspidor, Shade & Knapp.........--.++-s0+ 733,431 


Cut off for house plumbing, C. G. Woods.. 733,788 
Cutter bar sections, machine for testing, 
Barker Corl ts oR ee eres ee ecole ee ee 
Cutting machine, 2 OSs. ois 3. 
Cutting tool, C. T. Ridgely... é «. 733,511 
Damper, pipe, H. J. Noyes........ « 133,737 


er, stove or furnace pipe, E. N 
wee BS een Pat veer aceececnoenee 733,404 | 
Damper time controller, E. Zwicker... ae 733,530 | 
Demagnetizer, W. J. Forster...........+-- 733,637 | 
Dental machine frictional gearing, L. L. Bos- _| 
WOrth cose c cece cece cee c eet eeeeeeeceeee 733,807 ; 
Disinfecting apparatus, M. Otto............ 733,673 
Display stand and truck, combined, J. A. 
“Kelly oc... sees os ++ 733,847 
Domestic boiler, 733,730 


Door, automatically opening or 
ing, B. LGffler.......eeeeeeee 
Door controlling means, A. D. Caywoo 
Door, inside grain, A. S. Swenson 
Draft rigging, solid, E. Lewis............-. 
Dress suit cases, traveler’s reclining attach- 
ment for, C. C. Taylor 
Drill. See Grain or fertilizer drill. 
Drill attachment for drill presses, multiple, 


| 733,493 
733,624 


Kehl & Goers.....ccecceeeecceecceeeee 733,719 
Drill cleaning device, disk, O. A. Poirier... 733,593 
Eccentric, C. W. Lee ..........ce ce eee eee 733,852 
Egg beater, W. G. Browne...............- 733,621 
Electric accumulator, active material, S. A 

Rosenthal’ 3 sioiee ccc scis s.0cegoie Berea since oe o-eeiere = 733,918 
Electric conductor conduit and trough, T. 

BE. Devonshire .....eesseececeeseeecees 733,631 


Electric controller, D. L. Lindquist 
Electric controller, A. Sundh. 7 
Electric incandescent light wir 


fire arrest- 


er for, O. H. R. Schulze....... 733,876 
Electric meter bearing, G. H. Alton. «. 733,611 
Electric motors, electrohydraulic cont r 

for, A. Sundh........ceee reece ee eeeeee 733,562 
Electric socket, W. S. Stapley...........-- 733,759 
Electric switches, cut-outs, etc., means for 


protecting the exposed or live parts of, 
W. MCDeVitt ...cecceecerceesrseesecece 

Electric time switch, I. S. & E. F. Callen- 
a F 


DUE A (2) | a 
Electrolytic apparatus, L. Gurwitsch . 
Electromagnet, D. L. Lindquist....... 

Elevator, J. S. Muckle.........seeeeeeeece 
Elevator car signaling apparatus, 

1 neler Sree cae i Fee crrae ne 
Elevator doors, locking attachment for side- 

walk, H. Jackson.......-.ee.eeeeee 733,652 
Elevator gate operating mechanism, C. L. 

(010) |) A cor 733,459 
Elevator safety appliance, electric, 

G. Hail ......... gigsdie Dieisveres 3.6 eco aye 733,715 
Elevator safety clutch, J. A. Bridges.. 733,455 


Elevators, electric controller for hydrau 
J. W. Moore .....-.--seseee er vaeeieaa a3 088 
Embossing molds, preparing, E. O. velan » 85 
Enameling, work-holder for, S. H. Frist..... 733,831 
Engine current breaker, hydrocarbon, G. R. 
Albaugh | Sets a ice Beare re 733,894 
Engine speed regulator, explosive, . A. 
e Gilman Cee og ciate oi nn ese Rene 733,384 
Engines, air and gas mixer for exp. 5 
or Charlton - 733,902 
Equalizer, four-horse, J. W. Gamble. 733,832 
Excavator, P. J. Raymond........... «+ 733,422 
Exhibiting apparatus, E. Barthelemy «. 733,796 
Bye-shade, T. Little..............-+--seeee 733,721 
Eyeglass frame, bar spring, H. Tremblay.. 733,529 
Eyeglasses, FX. X. Gartland.........++++ee- 733,639 
Faucet attachment, C. A. Smith........... 733,881 


Feed water heater, B. J. White 
Fence, E. L. Froggatt... 
Fence, wire, B. B. Wood 
Fertilizer distributer and 


733,783 
733,906 
733,890 


KENNEDY oo:. d.sie:c 3 o.5s0 boc tetas 600 bie wale e's 733,848 
Fiber preparing machine, M. Prieto. .. 733,595 
File, document, W. O. Gottwals..... . 133,547 
Filling can, J. W. Jack....... . 133,486 
Filter, R. S. Brownlow ...... wee. 133,622 
Filter, water, W. G. Tousey. . 133,885 
Filtering press, V. Lapp..............e00% 733,663 
Fire extinguishers, sprinkler head for auto- 

matic, G. E. Hibbard.................. 733,646 
Fire extinguishing apparatus, J. W. Rapp.. 733,421 
Fire shield, J. J. Plucker................. 733,916 
Firearm, automatic, J. T. S. Schouboe. - 733,681 
Fishing rod, Hall & Smith........... - 733,836 


tt 7333613 
2 733,705 
> 733,642 


Flash boiler, A. A. Ball, Jr.. 
Flash lamp, A. Duthie...... 
Flue cutter, J. C. Groble. 


Flue hole cutter, J. G. Dixo: 733,821 
Folding table, J. A. Knight . 733,661 
Fruit carrier, G. W. Stevens. 733,683 
Fruit picker, J. S. Hamilton........ « 733,479 
Furnace petroleum burner, E. 733,463 
Gambrel, L. Neathamer wee. 733,672 
Game apparatus, M. S. Bliss..... --. 733,365 
Game apparatus, J. N. .Arriaga... -. 733,793 
Game apparatus, Koch & Fischer... .. 733,850 
Game board, H. L. Haskell........ - 733,644 
Gang plank, J. Riley...... e « 733,598 
Garment, W. E. Warner..........sseseees 733,776 
Garment triple supporter and adjuster, H. 

E. Grebner ........ ccc ee cece eecceceee 733,388 
Gas and backwater trap and tide and fi 

ing gate, sewer, F. W. Rathbun... + 733,748 
Gas burner, incandescent, A. Farkas...... 733,473 
Gas check, G. A. Brachhausen............ 733,618 
Gas generator, acetylene, J. S. Philpott.... 733,740 
Gas lighting attachment, automatic, C. F. 

MASON.» sors idindis &. tse ein siaaleie ersten s 045.00 o'0i8 733,667 
Gases, means i 

H. Dow ......... - 733,464 
Gaseous fuel burner, O. - 733,828 
Gate. See Railway crossing gate. 

Gate, H. Terry .......cccscecccccccccscces 733,684 
Gate for coal or other pockets, J. Campbell 733,623 
Glassware, machine for the manufacture of, 

Cc. E. Blue .......... feos aorecaie one eteter ai ers 733,805 
Glassware, machine for the manufacture of, 

BUC: 8? JOUMOCS ns:5 0s ina o'sidiey dre hae s 8 Bose e 733,806 
Gluing wheel, C. Redd...............eeeeee 733,508 
Governor for gasoline engines, sparking de- 

Vice, Ov J. Rootes ccc ccs ceescsesens 733,752 
Governing mechanism, valve, W. W. Spin- 

NOY! ilove Seats oewnaveae ee bes sie CASie es 133,757 
Grain dump and elevator, portable, BE. & 

H. V. Schroeder.............eeeeeeeeee 733,430 
Grain elevator, C. F. Dueringer........... 733,824 
Grain or fertilizer drill or distributor, B. F. 

RODiNSON .. 0... eee eee cece ee cee c ee eeece 733,512 
Greenhouse, F. S. Ford. eee 133,829 
Grinding and pulverizing mill, T. Breakell. 733,574 
Grinding file blanks, etc., machine for, J. 

TURNED, 4 lessee licte es are sie we Rinse! . 733,439 
Grinding mill, H. Scharbau - 133,875 
Gun fluid pressure brake, O. 733,798 
Hand strap, J. 733,867 
Harness, S. Way 133,887 
Harvester attachment for raising and saving 

down grain, W. M. Wadleigh.......... 733,442 
Harvester, potato, O. Kirkham............ 733,589 
Harvesting machine shocking device, W. 

Doering: 5.s5he 0d occs Sec beings ee eee alee, 733,375 
Hat forming machine, G. W. Chamberlain 733,812 
Hassock and sleeping support combined, C. C. 

PAV lor fais aie tov G eccial sce edb wea sled vinle aimee & 733,768 
Heater, H. M. Sturgis................se008 733,437 
Heater and steam generator, O. R. Rand, Jr. 733,747 
Heating device, Henderson........ 733,840 
Hoist block for cranes or derricks, 

he hd (0) a eee - 733,605 
Hoisting apparatus, Dunbrook & Mea 733,469 


Ploisting apparatus, G. Blaauw.........+. 733,615 


Foot and 
Power 


66 St ar” cote" ving 
~ “se Lathes 


FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENECA FALLS MFG. CO. 
695 Water Street, 
Seneca Falls, N.Y., U.S. A. 


MACHINE SHOP OUTFITS, 


LATHES one: ruts 


Two Ways of Telling 


whata belt’s worth. One,to use it 20 years. 
The other, to buy from a reliable manu- 
facturer. The first way is costly; the 
second, cheap and sure if you choose 


SCHIEREN BELTING 


which is made uuder Schieren’s experi- 
enced supervision all the way from the 
steer’s back 10 the finished belt. The qual- 
ity is high, the price lower than you would 
expect. Handsome Belting Book free. 


CHAS. A. SCHIEREN & CO. a 


New York: 52 Ferry St. Pirrspure : 242 Third Av. 
CuicaGo: 42 Franklin St, PHILADELPHIA: 228 N. Third St. 
Boston: 192 Lincoln St. Denver: 1319 Sixteenth St. 
Hamsure: Pickhuben 4. 
2. 


‘AUTO: EDUCATOR, 


‘HOMANS AUTOMOBILES: 


POPULAR EDITION. 


Gasoline, Electric and Steam Automobiles thoroughly and 


comprehensively explained, with suggestions on the care and 
operation of all types of self-propelled vehicles and accessories. 
This edition contains 640 prees, 500 illustrations and dia- 
grams, and is acomplete and up-to-date treatise. 
SATISFACTION GUARANTEED. ORDER TO-DAY. 


THEO. AUDEL & CO., Pub., 63 Fifth Av., New York 


KEROSENE 


and GAS ENGINE 
burns KEROSENE cheaper and 
safer than gasoline. Autonatic, 
+ simple, reliable. No electric bat- 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynmao for electric lig’ ting, charg- 
Ing stores batteries, pumping and. 
all power PMLETZ, 
A. MIETZ, 

128-138 Morr St., Nzw York. 

ADOPTED B 

U. 8. GOVERNMENT. 
Highest Award, direct coupled 
Generator Set, Paris Expositw n, 1900. 
Gold Medal, Pan-American Ex- 

Gold Medal, Charleston, S. C., Exposition, 1902, 


ELECTRO MOTOR, SIMPLE, HOW TO 


make.—By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from abattery, and 
which would have sufficient power to operate a foot 
lathe or any machiue requiring not over one man pow- 
er. With Il figures) Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be 
had at this office and from ail newsdealers. 


position, 1901, 


a The MEDART 
MATERIALS 


bring boat construction within the 
range of amateurs, at a small cost. 


Yachts, Launches, Row Boats. 


Send stamp for catalog. 
FRED MEDART, 3545 DeKalb St., St. Louis, Mo. 


GREAT POWER-SMALL COST. 


The maximum of strength, dura- 
bility and safety, with the mini- 
mourn of cost that describes our 


807181 8D 10j puag 


alone. Both friction and 
geared hoist, 6 to 150 b.p. 
For quarries, mines, and 
docks, Weber Gas . 
& Gasoline Engine Co., 


Upright Drills... 


Complete line, ranging from our New 
Friction Disk Drill for light work to 42-inch 
Back Geared, Self Feed Drill. Send for 
Catalogue and Prices. 


is) 0 «WwW. F. & JOHN BARNES CO. 
a“ A (Established 1872) 
a” 1999 Ruby St., = Rockford, Ill. 


“CUSHMAN”? / 


CHUCKS 


All styles and sizes. 
Send for Catalogue. 


THE CUSHMAN CHUCK CO., 
189 Allyn St., Hartford, Conn. 


TRAVELING 
ELECTRIC 


HOISTS 


P. O. Box 3114-8, Kansas City, Mo. 


Oné machine joins all parts 
of any size of plant. Bulletin 
18M explains. 


PAWLING & HARNISCHFEGER 
162 Clinton .St., Milwaukee, Wis. 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur’s Use.—The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
Nace can be made by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by MUNN & Co., 361 Broadway, New York City, 
or by any bookseller or newsdealer 


THE B. F. BARNES 
WATER _ EMERY 


TOOL GRINDER. 


Swings a 24x2-inch Wheel. 


It has no pump but a smple trough unique- 
) ly arranged for supplying water to the 
Wheel. Easily manipulated and cannot 
get out of order. Without question it is 


the most practical and durable wet tool 
Grinder on the market.- Details on request. 


B. F, BARNES COMPANY, Rockford, Ill. 


Hoisting motor, A. A. Ball, IJr.,.......+. 733,614 
Hollow mill, W. B. Pearson ... 733,870 
Hoof pad, W. J. Kent..........sceecescoee 733,656 

733,732 


Hop separating machine screen, J. Muller... 
Hose_ supporter, lady’s and chil L. . 
« 733,927 


Yost .cccesees 


Hot water furnace, 733,923 
Hub and roll back, C. - 733,368 
Hydrant, C. L. Howes ......... 733,483 
Hydrocarbon burner, J. Fitton............ 733,579 
Illuminating device and reflector for show- 

cases, W. A. Mer>ritt..........eceeeeee 733,670 
Implement handle, J. Schwartz............ 733,919 
Incandescent mantle supporting device, 

Ward & Selden ..........c cece eee eeee 733,522 
Index and indicator for account books, com- 

bined, W. C. Hunter ............0000- 733,844 
Index, land, W. A. Ragland....... 783,677 


Inking appliance, J. I. Litchfield 


733,491 
Insulating mediums, producing, Basenau & 


C010) 1) | 733,797 
Internal combustion engine, V. R. Nicholson 733,417 
Jar closure, D. B. Shinnick................ 733,880 
Julep tubes, machine for making, S. K. 

GReOn 5.636 esas Seles acta s Sais etanere . 733,714 
Key operated machine casing. 733,379 
Kindling block, E. Pollard................ 733,675 
Knitting machine needle bars, machine for 

making straight, W. D. Richter:....... 733,425 
Lacing for shoes, etc., W. F. Hall.......... 733,837 
Lamp and battery, combined portable elec- 

trie, Sutherland & Marcuson.......... 733,766 
Lamp attachment, arc, Lawrence & Nichols 733,664 
Lamp globe holder, arc, R. H. Read...... 733,596 
Lamps, series resistance for gas or vapor 

electric, S. E. Flichtner .............. 733,381 
Lamps, starting device for gas or vapor elec- 

.* tric, S. E. Flichtner...............08. 733,380 
Lantern, signal, P. Abraham. . 733,892 
Last, shoe, F. Kellner........ . 733,846 
Lifting jack, R. B. Murphy..... - 133,414 
Limb, -artificial, E. H. Erickson....... - 133,472 
Line casting machine, W. S. Scudder 733,559 
Linotype machine nipple, J. B. Allen 733,571 
Liquid fuel burner, J. B. Bladon...... - 733,693 
Liquid separator, centrifugal, C. A. & O. W. 

ME 56s hore 8 riers Seasels ots oS ae .ois Cecile ors 733,585 
Litharge, making, J. W. Bailey........ - 733,896 
Loading device, automatic, T. M. Park.... 733,418 
Lock. See Padlock 
Lock shoe, W. L. Denson..........ee.e0. 733,543 
Logging spool, R. Barr.... 733,795 
Loom, N. M. Shinn...........cceeeeee - 133,434 
Loom for making laces, A. Ronsdorf. . 733,426 
Loom harness, Knibbs & Sterrett..... - 733,660 
Loom, lappet, H. Ledoux............. . 733,490 
Loom needle motion, G. F. Hutchins...... 733,586 
Loom picker stick mechanism, W. H. Kelley 733,655 
Loom shuttle cop carrier or spindle, M. 

Good winks, DP. e esis eae sade aild ares era taya oie oe 733,386 
Loom shuttle, weft detecting, R. Slack.... 733,601 
Loom weft replenishing mechanism, E. 

Thissell ........ ccc cece e cece eeee 733,884 
Lumber seasoning apparatus, B. B. Gray.. 733,835 
Mail bag closure, C. A. McKinney.......... 733,914 
Mail box, F. F. Hunter......... .. 733,651 
Mail box, W. G. Dougall..... «- 733,704 
Mail delivery bag, J. F. Stroh «- 733,765 
Mangle, K. Heénrikson..............06 -. 733,645 
Manifolding device, H. H. Norrington. -. 133,736 
Massaging implement, C. S. Whitney. «. 733,784 
Massaging instrument, B. E. Joseph....... 733,398 
Measuring and filling machine, T. Smith.. 733,682 
Measuring apparatus, illumination, D. Bur- 

TROL G4 sc ceceids wate sata analog lane aleve a -0' a thbe te, oe 733,538 
Measuring gage, R. C. Wright..... -- 733,690 
Mechanical movement, M. Holman. «. 733,482 
Medicated plaster, F. J. Nash.... -. 733,504 
Metal anode, H. EB. Starrett....... ... 733,602 
Metal sheets, machine for piling, Gol ith 

So Bennetts ci eck cee Seek hie cacee 733,385 
Metal sulfates from mattes, obtaining, O. 

Meurer . , 730,590 
Metallic post, J. . Altmy 733,792 
Metallic wheel, J. H. Haskins............. 733,717 
Metallurgical processes, apparatus for use 

in, J. H. Officer, et ak............ eee 733,739 
Milk pasteurizing apparatus, L. Sturges . 733,604 
Miner’s crate, G. R. MacDonald............ 733,552 
Mining cage safety chair, Hanson & Dwight 733,907 
Miter box, R. H. Dorn..............eeeeeee 733,823 
Moistening and sealing apparatus, envelope, 

Ww. enderson, Jr. ...... cece eee ee eee 733,392 
Mop, C. Morgan ....... «+ 733,554 
Mop head, H. Bitner... + 733,537 
Mop head, C. Morgan...........csseeeeeee 733,555 
Motor controller, alternating current, A. 

Kimble oo... ccc cece cece cence eeeeee 733,401 
Motor controlling device, alternating cur- 

rent, D. L. Lindquist.................. 733,550 
Musical instrument, electrically operated, 

G. H. Davis ......ecccceee ccc cecceene 733,702 
Musical {jnstrument . 

R. Wyckoff ...........ceeeeee 733,528 
Musical instrument, % 4 

Stine ...... dist crslersie Sate Seen: wales cise sie.s 733,764 


Musical instruments, spool for use with 


automatically playing, A. W. Nunn... 733,738 
Nebulizer, R. L. Benson.............eeeeee 733,364 
Necktie, O. W. Peterson...... «- 733,871 
Nipple, safety, F. A. Colwell............. 733,372 
Nozzle and tap, combined, W. J. Dalton.. 733,701 
Nut, axle, S. R. Bailey «2 0733,532, 733,533 
Nut lock, O. P. Broyles..............eee08 733,457 
Nut lock, P. .C. Secor.. «- 733,754 
Nut lock,.J. G. Brandon... «. 733,808 
Nut lock, G. B. M. Pike....... «- 733,915 
Obstetrical forceps, H. E. Koch.... «- 733,402 
Oiling device, axle, T. S. Philpott......... 723,420 
Ore, etc., apparatus for handling, Hoover 

GS MASON | eee cds cee sea sewiesecesace cose 733,647 
Organ and pneumatic-actio: - 

playing, J. E. Prante.. 733,917 
Oven deflector, M. Flannery... - 133,474 
Ozonizers, arrangement for the 

cooling of statical, M. Otto 733,674 
Packing, piston rod and valve stem, J. 

DANG eso is.sis o0s'e.5 siete ginie 8 Sie/s gisele Vie’ nie Siete 733,588 
Packing ring, piston, H. Lemp............ 733,665 
Pad. See Hoof pad. 

Padlock, permutation, T. A. Dinsmore...... 733,820 
Pail ear, J. Basker..........ccceeeeees .. 733,470 
Paper box end closing machine, C. Redd.... 733,507 
Paper holder, O. Harriman........... . 733,480 


Paper making machine, O. M. Farwell 733,709 


Pasting up the ends of cartons, etc., ma- 

chine for, R. F. W. Beardsley........ 733,453 
Pen inking device, draftsman’s, H. W. H. 

Powel ..... cece eee cece cece cceeees 733,594 


Pen, self-filling fountain, 733,827 


Phonograph sound records, 

duplicating, C. Walcutt 733,521 
Photographic cartridge film, flexible, P. B. 

CRO G 5 Sie 0 es Sis enalON-z raiaoe so ea cds eae aide Seles 733,539 
Piano-action adjustment, H. Mallebre.. +. 733,725 
Piano music desk, H. Mallebre . 733,724 
Picture exhibitor, U. L. Berger 733,802 
Picture frame adjustable regulator, Brown & 

CHONG: - cess didi cie die Cie a eiaaleieletes ale 733,809 
Picture frame or easel, G. Mendel.... 733,860 
Pigments, making, W. J. Armbruster. 733,612 
Piling, sheet, L. P. Friestedt........ 733,713 
Pipe coupling, O. A. Thans........... «. 733,685 
Pipe molding apparatus, T. D. Young...... 733,529 
Pipe or conduit coupling, W. W. Benson.. 733,535 
Pipe or rod coupling device, A. Sundh - 733,568 
Pipe wrench, N. Boulanger... + 133,617 
Pipe wrench, J. B. Tupper. - 733,770 
Pipes, conduits, ete., coupling is 

Benson’ saviccede fae caun fades «e- 733,534 
Plaiting machine, D. L. Chandler. -- 733,694 
Planter, seed, W. H. Ledbetter. -- 733,912 
Plow, A. G. Steele............0. - 733,761 
Plowshare holder, 0. B. Graves . 733,387 
Pocket, safety, T. C. Louden.... 733,666 
Polarity indicator, F. P. Cox. «. 733,627 
Polish, J. F. Myers.............6 «. 733,591 
Poultry trough, B. F. Williams.. ++ 133,448 
Powder, glazing, A. I. Du Pont............ 733,741 
Powder glazing apparatus, A. I. Du Pont.. 733,742 
Power transmitting device, J. Schneible.... 733,600 
Precious metals from their ores, extract- 

ing, Maxwell & Sawyer.............6.- 733,859 
Pressure regulated switch, A. Sundh...... 733,561 
Pressure roller. F. I. Dana................ 733, 630 
Printers’ ‘furniture, mold for casting, I 

Baas « 733,531 
Printers’ metal furniture, making, I. - 733,895 
Printing frame automatic register, O. H. 

ACH OR 05s. are cies ate ac a-ereidiseo7o35 wisusit Sin'ess' 0076 733,706 
Printing machine, flat bed oscillating cylin- 

Ger, “Ds: COSSAL 65.6 sic aie ae 0isie'oesisiece'e sieeie 733,461 

(Continued on page 74.) 
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“SHAVING 
STICK 


WILLIAM 


It?s So Convenient 


No cup ‘needed. 

Just wet your face, rub on a little 
soap, work up a big, creamy lather 
with your brush and you’ll shave 
with ease and pleasure. 

Nothing like it. 

Williame’ Shaving Stick sold by all druggists. 25¢. 
‘The J. B. Williams Co., Glastonbury, Conn. 


CRAMER 


Crown 
Plates are 
more rapid 
than any 
other plate in 
the market 
With this 
plate clear 
quick 
printing 
Negatives 
can be 
secured 


3 


These plates 
are 
especially 
adapted fo1 
Tourists 
using 

Hand- 
Cameras 


G. CRAMER DRY PLATE CO. 


ST. LOUIS, MO. 


COMPANY - 
¢£*-louis~ Mo. 


Offices in 
New York: 32 East 10th Street 
Chicago: 1211 Masonic Temple 
San Francisco: 819 Market Street 


“The Sharer” 


A new foot power that can be applied 
to all light machinery. A kick starts 
the machine and an occasional kick 
keepsit going. Send for our Booklet. 


SLOTKIN & PRAGLIN, 
210A Canal St., New York. 


F L L DRILLING 


Machines 


Over 70 sizes and styles, for drilling either deepor 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. . 


WILLIAMS BROS., Ithaca, N. Y. 


POTTER’S “SPRING”? BRAKE BLOCKS. 
Adapts the whole length of shoe to wheel 
under all circumstances. Does not squeak, 
rattle, jump, or freeze up. Will hold rubber 
wear shoes without bolts or screws. Special 
Concave Shoes for Rubber Tire. Morgan 
Potter, Fishkill-on-Hudson, N. Y. 


Soi Gray lon Casting 


to order from customers’ patterns, 
Small castings a specialty for Patent- 
ed, Electrical and Automobile work 


THE READING ELECTRIC COMPANY 
Foundry Dept., Reading, Pa. 


50 Years’ 
Experience 


Trade Marks, 
Designs, 
Copyrights, Etc. 
Anyone sending a sketch and description may 


quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 


tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through MUNN & Co. receive 


Special Notice, without charge, in the 


Scientific American 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0.2¢! eroacway, NewYork 


Branch Office, 625F. St., Washington, D.C. 
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Scientific American 


JuLy 25, 1903. 


Good Works 


are the basis of a good watch, such 
as we make, and these must be 
protected by well-fitting and 


Honest Cases 


such as bear accompanying stamps 


Due ede 
Flam. P at 


all bear copyrighted names engraved in the 
movements to distinguish them. 
Send for our free booklet, 
“The Care of a Watch’ 
It will give you valuable information and 
you can learn how to ask forjust the size and 
quality of movement that will suit you. 
WE MAKE COMPLETE WATCHES 


and we are the only makers in the world of 
high-grade watches that do so. 

Dueber-Hampden Watch Works, 
South St., Canton, Ohio. 


Sails ona tight wire; goes about automatically at 
each end; keeps in motion as long as the wind blows. 
The Latest Scientific Toy. 
Fascinating to old and young. Beautifully made. 
Single, $1.50 f. 0. b., N. Y.; 

Pair, for racing, $8.00, prepaid. 

Send for descriptive booklet free. 


FRANKLIN MODEL SHOP, 
128 W. 3ist Street, . New York Ciry. 


WIRELESS TELEGRAPHY.— SCIEN- 
TIFIC AMERICAN SUPPLEMENT Nos. 1:2135. 13275 
13:28 and 13:29, contain illustrated articles on this 
subject by G. Marconi. Additional illustrated articles 
by other authors are contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT Nos. 1124, 1131, 1177, 1192, 
1217, 1218, 1219 and 1304. These papers con- 
stitute a valuable treatise on wirelesstelegraphy. Price 
10 cents each from this office. and all newsdealers. 


SPLITDORF.SPARK COILS 


tae 25 VANDEWATER ST.NY. “SS 


TO KEEP COOL 


you must have a whirling fan to drive the beated, im- 
pure air from your rooms. Will you pay $15 or more for 
an electric fan, or wi 1 you buy our famous 


Water Motor Fan 
C 


which makes 2,00) revolutions 
a minute and throws a current 
of air as strong as doeg an elec- 
tric tan yet costs only 


$1.50 


It can be attached to any spigot direct, or connected 
by rubber hose and attached to wali in same or another 
yoom, Can be adjusted by anyone—even a child—quick 
ly and easily. The fan is ten inches in diameter. Re- 

luires but low pressure, the motor betng fed through a 

-16-Inch hole. Runs smoothly, without noise or annoy- 
ance—especially desirable for the sickroom. Cannot 
get out of order. 


Price Complete $1.50 Booklet Free 


Good Agents Wanted to sell the Water Motor Fan to 
the thousands who have been waiting for a perfect fan 
at a low price. 


DELAWARE RUBBER CO., Dept. 107, 
631 Market Street, Philadeiphia, Pa. 


RELIABILITY 


You want an automobile that can be relied upon 
under all conditions—that does not spend half 
its time being repaired. 


Romar’ 


TOURING CARS 


are built to use and to stand use—to run 365 days 
every year, and they do it. RAMBLER 
users knowtheir tested worth—ask them. We 


will send you names and addresses if you wish. 
Let us mail you our catalogue of facts. 


THOS. B. JEFFERY CO. 


Kenosha, Wis. 


aRider Agents Wanted 


in each town to ride and exhibit sample bicycle 


& '03 Models high srace $9 to $15 

uy A\ 1901 & 02 Models, best makes $7 to $10 

Hiwe500 2ND - HAND WHEE! 

4 th ail makes and models good as new $8 to 88. 

Wy Great Factory Clearing Sale. We ship 
Zon approval and 10 day’s trial 

mwithout a cent in advance. 


EARN A BICYCLE taking orders 
Wwforus. Write at once for bargain listand 


AUTOMOBILES ®ereeins in 


ond-hand Autos and Motor Cycies. All makes 
and -tyles. If interested write for Automobile ¢ Guialoone. 
pt. s 


MEAD CYGLE COMPANY, 'Giicsco tt 
ELECTRIC SEWING MACHINE MoO- 


tor.—The instructions and numerous illustrations of de- 
tails contained in this article will enable any mechanic 
of average ability to build an efficient motor that will 
operate a sewing machine. The cost of materials for 
this machine should not exceed five dollars. See SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10 
cents by mail, from this office and from all newsdealers. 


‘We manufacture gears 
and bodies suitable for 
all purposes. We also 
sell supplies and can 
furnish any part or all 
the parts for a gasoline 
or steam rig. See our 
late catalogue, FREE. 


NEUSTADT- 
PERRY CO., 


926-830 S. 18th St., 
Sr. Louis, Mo. 


Cuus, T. Hows & Co., 51 Hudson St., New York, Export Agents. 


THE LACKAWANNA 


One, Two, Three, Four Cylinder Motors 


4to 16H. P 
AUTOMOBILE & MARINE 
A Two-Cycle Motor that meets the 
most exacting requirements. 

An every day, long distance motor. 
Manufacturers should investigate. 


LACKAWANNA MOTOR COMPANY 
1463 Niagara St., BUFFAIO. N.Y. 


£, Our New American Gun 


Just in— ee 
10,000 Breech Loaders 
. \ They go to quick buyers 
Send 2c. stamp for catalogue “~ at Bargain ices. 


H. & D. FOLSOM ARMS CO. 


New York 


THE STEAM TURBINE; THE STEAM 


Engine of Maximum Simpl icity and of Highest Ther- 
mal Efficiency. By Prof. R. H. Thurston. A valuable 
series of articles having cuts of some of the more effi- 
cient engines of this type —the Parsons’, De Laval, Dow, 
ete.; with exhaustive tables giving the result of tests 
and much general data on the subject. Contained in 
SUPPLEMENT Nos. 1306, 1307 and 1308. Price 10 
cents each, For sale by Munn & Co. and all newsdealers 


STEEL HARDENS AND 


wT A BARA BANS TOUCHENS IRON 
IMPROVES STEEL AND PREVENTS RUST § 


STEELO COMPANY, 403 EAST 23d STREET, = WEW YORK, U.S. a. 


Moving Picture Demonstrations 


Have you a new device that requires an expensive 
demonstration to makea sale? Why not let us take a 
moving picture of it to be shown in our little 


Canvassing Mutoscope 


It’s a wonderful salesman and a great saving. 
Write for full particulars and booklet. 


AMERICAN MUTOSCOPE & BIOGRAPH 00., 
11 East 14th Street, New York. 


A 


HICH MARK 


is easily covered without the use of a scaffold, by 


Patton's Aereo-Painter 


By the use of compressed air, it enables one man to accom- 


lish as muchas ive men with brushes, and saves its cost 


n two days’ use. 


Weighs only twenty-five pounds, and 


has nothing to get out of order. 


PATTON’S ASBESTOS FIRE-PROOF PAINT 


gives effectual 
osure to spar 
est applie 


Preteen to inside woodwork liable to ex- 


sor light flames. Reduces insurance rates. 


with the Aereo-Painter.. Can be applied with 


brush. Full information and painted samples—FREE, 


PITTSBURGH PLATE GLASS CO., General Distributers. . ‘ ; 
PATTON PAINT CO. 227 Lake Street, Milwaukee, Wis. 


ee rf ar 
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Projectile, R. W. Scott 733,920 
Propeller, H. H. Abell...........eceeeeeee 733,891 
Propelling and steering 

for, S. H. Taylor.. 733,882 
Pulley, E. Schumacher 733,877 
Pulley, catch, F. Wues 733,527 
Pump rod adjuster, oil well, A. 733,505 
Punch, C. S. Dundore 733,544 
Punch press safety device, J. Miotke. 733,412 
Puzzle, A. H. Wallace..... 733,886 
Rafting dog, T. H. Curtis.... 733,629 
Rail fastening, G. A. Weber. 733,445 
Rail joint, R. L. Conner... 733,814 
Rail joint, E. J. Gaynon 733,823 
Rail, sectional, M. F. Bell. 733,692 
Rail tie, J. Kelly........... 733,654 
Railway brake, P. Hallot........ 733,838 
Railway crossing gate, N. Perrault... 733.419 
Railway pivot blade joint, W. Watts. «+ 733,689 
Railway tie, B. B. Moss....... wae «+ 733,501 
Railway tie, O. Hughes ... - 733,843 
Railway tie, C. C. Shatto 733,878 
Railways, nozzle appliance for cleaning, F. 

A. JONES 2. cece ccc ceceeccecceccceces 733,653 
Razor, safety, F. R. & O. Kampfe 733,399, 733,400 
Rheostat, W. C. YateS........c.ccceeceeeee 733,610 
Rimming machine, G. A. Ensign. . 733,826 
Riveting machine, G. E. Martin «. 733,497 
Roasting furnace, F. Klepetko... «+ 733,658 
Rocker, spring, A. M. Wolf.... « 733,450 
Rod, C. F. Axelson........ccecccecsccceees 733,572 
Rolling mills, means for the control of the 

electrical driving of reversible, C. Ilg- 

TROY vaso eye tte co sciere eres 2 ated baee Me erate wets wie 733,485 
Roofing compound, G. E. Reynolds......... 733,597 
Rope grip and brake for ascending or de- 

scending ropes, eccentric lever, R. Cock- 

ORO os seks aie G5 tie ini s Viste a's tbs sie Sarees Sie 733,458 
Rotary cylinder engine, J. G. Gracey 733,477 
Rotary engine, R. . & J. BH. Vogan - 133,773 
Rotary steam engine, F. J. Waters.. 733,777 
Rubber dam holder, E. B. Marshall........ 733,410 
Rustproof and fireproof composition, G. & G. 

Bevilacqua 733,573 
Sad iron, Blair & Kirby. 733,616 
Safe, B. France......... tye8 733,712 
Sand, etc., distributer for, J. 733,733 
Sand molds, forming, J. B. 733,868 
Sash fastener, J. E. Gibbs.............0008 733,640 
Sash light securer, G. K. F. Franke 733,830 
Sashes, automatic spring catch for sliding, 

J. T. & C. M. Young............ eee ee 733,790 
Saw frame, drag, E. EB. Redfield. 733,749 
Saw handle, hand, M. E. Hunter........... 733,484 
Saw sharpening device, G. A. W. . 

WOMKOrS 86 is s0 66S oS ann 8s ss Bees ses sls 8s 733,636 
Sawmill friction feed, S. Smith........... 733,514 
Screen. See Window screen. . 

Serew thread cutting machine, C. F. Wie 

WANG. ie sc ce Mite eine tile S's 9 oie ob Os alia sie 733,446 
Seal, car, S. F. Hstell.......... cece ee eee 733,708 
Seal for pipe-couplings and nuts, Mooney . 

Ge DRC LOR oie Facsiarsieaceretesesin de sowie e otewioee 733,731 
Seaming machine, sheet metal box, H. J. 

Reimer to i5. cassia o ie5 56 ose eid veesnce ye 06 oye 086018 733,678 
Sectional boiler, J. G. Wagstaff 733,688 
Serrefin, C Lukens... 5 ois ete ec cece. 733,723 
Sewage or like tanks, apparatus in con- 

nection with, T. H. Ramsden ......... 733,746 
Sewing machine feeding mechanism, W. H. 

Stedman ......... cece ecw ewer e eens seee 133,922 
Sewing machine presser foot, A. A. Merritt. 733,499 
Sewing machine, shoe, J. Laurin............ 733,403 
Sewing machine trimming mechanism, W. 

H. Stedman * «. 733,760 
Shackle, F. J. Briggs....... 733,575 
Shipping case, M. S. Downey 733,632 
Shoulder braces, G. E. Bates...... «+ 733,897 
Sign, day or night, H. M. Beugler......... 733,800 
Signaling, magneto electric semaphore, L. 

G. Woolley ..........ceeeeee seeeeeeee 133,789 
Skewer machine feed mechanism, O. P. 

) en sasele'ed Slatre bios eeces 733,362, 733,363 
Smelting metals and metal compounds, G. 

Bgly .....eeeceee Oe occ cceceecseececeese 733,578 
Snap hook, V. Sibley...... seeeee + 733,921 
Soldering of aluminium, H. Lange......... 733,662 
Soldering machine, side seam can, E. J. 

MOOTC: iscie:a s ois 5 8G6.6 ee Sie Serb 6S the Sib aee's 733,413 
Speed indicating and distance measuring me- 

chanism, J. W. Darley, Jr.............. 733,816 
Speed indicating mechanism, J. W. Darley, 

DT sia os eal eie Ces Wee NWT bee Nin eR Glare Corer 733,817 
Spice feeding receptacle, R. W. Cramer.... 733,628 
Spinning machine needle frame, V. Van 

MOUPS) iiaidiic siesta eee Sid's Bese hese eee 733,608 
Spinning ring, A. A. Lovejoy. «. 733,495 
Spinning. spindle, W. Gihon.. - 733,641 
Spring bottom, W. D. Hunt................ 733,649 
Square and level, combination right-angle, 

A. E. Victor...........02. toweeseczece 733,570 
Stanchion, cattle, E. & J. P. Reck 733,874 
Stand, Wade & Wright.......... 733,441 
Staple, J. Rupert ............. 733,679 
Steam boiler, D. M. Webster... 733,781 
Steam engine, compound, F. Caha 733,811 
Steam generator, J. A. Miller.. 733,862 
Steering gear, boat, E. C. Akers..... « 733,893 
Stereoscopic apparatus, H. C. Snook........ 733,756 
Stirrer for cooking receptacles, Ellis & Neil- 

BOM edie divine s Si0. 5s eso icieceie! scccccccccceces Fa,4T1 
Stocking, L. N. D. Williams............... 733,926 
Stoker for fire chambers of furnaces, etc., 

underfeed mechanical, E. W. Jones.... 733,397 
Stoker, mechanical, J. W. Kincaid.... « 733,657 
Stoking mechanism, F. A. Daley... +. 733,374 
Stone mold, artificial, E. B. Jarvis......... 733,396 
Stopper attaching device, A. H. Tatum..... 733,438 
Storage battery, R. N. Chamberlain....... 733,813 
Stove and steam generator, combined cook- 

ing, D. Cline........ cee cece eee e eee 733,371 
Stove, gas, D. J. Clark... wie 733, 699 
Stove, gas, H. Eldridge........ 733,707 
Stove, heating, S. F. Shafer..... - 733,432 
Stovepipe clamp, J. M. Whitney. 733,785 
Strap folding device, B. Cohen............. 733,700 
Surveyor’s slate and book holder, E. McCon- 

TROD 2a 5 Wie a sn avecabeg boa.0 cess ie Gi8e Sie) s bras .0 733,415 
Swing, E. F. Miller............ ee ere 733,913 
Switch binding post and contact, electric, 

Wz. C. Tregoning..........e.ceeeeeeece 733,569 

Switch box, protective electric, A. Sundh.. 733,560 
Synchronizing alternator, C. P. Steinmetz.. 733,515 
Table. See Folding table. 
Table, L. Welker, Sr........... see eeeeeene 733,925 
Table lock, pedestal, C. S. Burton......... 733,367 
Table locking device, pedestal, E. Tyden.. 733,607 
Tally board, F. A. Glidden.............. 733,884 
Tap hole closer, J. Hlavacek... 733,908 
Telegraph repeater, F. W. Jones..... « 733,909 
Telegraphy, submarine, A. Muirhead........ 733,556 
Telephone line contact apparatus, Werner & 

Silvey ..... cc ccc cece cece cece eee eeeeee 733,782 
Telephone toll indicator, G. A. Long....... 733,494 
Thermometer case, clinical or other, F. J. 

Berberich, Jr...........esseeeee areas kets 733,536 

723,869 
733,825 

COR 6 25 oes alse is ee ee patars cists dae Bie see 738,668 
Tire, pneumatic, A. Vreeland.. « 733.440 
Tire tightener, R. M. Payne.. + 733,592 
Tire, vehicle, J. W. Carter.... . 733,540 
Tongs, chain, C. F. Hultgren.. « 733,648 
Tool, combination, L. Bruni................ 733.366 
Tool post, adjustable, B. M. W..Hansom.. 733,391 
Top roll saddle and stirrup, E. Dixon...... 733,703 
Toy, mechanical, G. W. Macko......... « 733,409 
Toy, sounding, H. F. Weber... . 733,779 
Trap, . KF. Foley.........ceceeceee « 733,475 
Trolley circuit breaker, C. P. Breese. . 733,619 
Trolley, electric line, K. Lyons....... - 733,496 
Trolley head, F. V. Marsh....... see « 733.727 
Trolley pole guide, H. O. Woodbury. « 133,524 
Truss, hernial, J. B. Sheehan.............. 733,879 
Tube or rod clamp and coupling, B. Draper. 733,376 
Tubes, machine for forming tapered, Sar- 

gent & Barker.............. eecceseces 100,428 
Turbine, compound, G. C. Davison. «+ 733,818 
Turbine engine, S. Lount...........e..e0. 733,722 
Turntable for transferring casks from one 

chute or rolling track to another, BH. 

Hoffmann Dera tees Sede hak anaes 733,584 
Typewriting machine r mn guide and paper 

holder, R. Koch ......... seeeccccecees 133,801 
Upsetting machine, R. G, Beker.. . 733,898 
Valve, W. W. Spinney...........- - 733,758 
Valve, brake, Schmitt & Moore........... 733,429 
Valve for water heaters, automatic, Mentel : 

& Paul ...... cece eee ee ies wists ered ie we 738,861 
Valve gear for motive fluid engines, trip- 

expansion, G. Thornley.........+.ceese- 733,686 


(Contanuea on page 75.) 
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Valuable Books! 


$F 


Practical Pointers 
For Patentees 


Containing Valuable Information and Advice on 


THE SALE OF PATENTS. 


An Elucidatiun of the Best Methods Employed by the 
Most Successful Inventorsin Handling Their Inventions. 


By F. A. CRESEE, M. E. 
144 Pages. Cloth. Price, $1.00. 


Modern Machine 
Shop Tools 


Their Construction, Operation and Manipu- 
lation, Including Both Hand and 
Machine Tools. 


By W. H. VANDERVOORT, M. E. 
Large 8vo. 576 Pages. 673 llustrations. Bound in Cloth. 
Price $4.00. 


An entirely new and fully illustrated work, treating 
the subject of Medern Machine Shop Tools in a 
concise and comprehensive manner, Special care has 
been taken to eliminate all matter not strictly pertain- 
ing to the subject, thus making it possible to give the 
reader complete information. pertaining to machine 
shop tools and methods in a single volume at a mode- 
rate price. 

The work is logically arranged; the various hand and 
machine tools being grouped into classes, and descrip- 
tion of each is given in proportion to their relative 1m- 
portance. The illustrations represent, the very latest 
tools and methods, all of which are clearly described. 
Each tool is considered from the following points: 
une de construation, with hints as to its manu- 

acture. 
SECOND —Its operation, proper manipulation and care. 
THIRD—Numerous examples of work performed. 


DIES 


THEIR CONSTRUCTION AND USE 


For the Modern Working of 
Sheet Metals. 
By JOSEPH V. WOODWORTH 


Cloth. Very Fully Illustrated. 


Price $3.00 Postpaid. 


This book is a complete treatise on the subject 
and the most c mprebensive and exhaustive one in 
existence. A book written by a vractical man for 
practical men, and one that no diemaker, machinist, 
rootmater or metal-working mechanic can afford to be 
witbout. 

Dies, press fixtures and devices from the simplest 
to the most intricate in modern use, are shown, and 
their construction and use described in a clear, practi- 
cal manner, so that all grades of metal-working me- 
chanics will be able to understand thoroughly how to 
design, construct and use them, for the production of 
the endless variety of sheet-metal] articles now in daily 
use. 


HARDENING, 
 TEMPERING, 
ANNEALING 
a 


an 


FORGING OF STEEL 


By JOSEPH V. WOODWORTH 
Author of “DIES, Their Construction and Use.’’ 
Octavo. 280 pages. 200 Illustrations. Bound in Cloth. 


PRICE, $2.50 


A new work from cover to cover. treating in a clear, 
concise manner all modern processes for the Heating; 
Annealing, Forging, elding, Hardening and 
Tempering of steel, making it a book of great practi- 
cal value to metal-working mechanics in genera). with 
special directions for the successful hardening and tem- 
pering of all steel tools used in the arts, including millin, 
cutters, taps, thread dies, reamers, both solid and shell, 
hollow mills, punches and dies. und all kinds of sheet 
metal working tools, shear blades, saws, fine cutlery, and 
metal cutting tools of all description, as well as for all 
implements of steel, both large and small. In this work 
the simplest and most satisfactory hardening and tem- 
pering processes are given. 


GAS, GASOLINE AND 
OIL ENGINES 


By GARDNER D. HISCOX, M. E. 


365 Pages. Large Octavo. Iilustrated with 210 Handsome 
Engravings 


Price $2.50 


The only American book on an interesting subject. 
Full of general information about the new and popular 
motive power, its economy and ease of management. 
Also chapters on Horseless Vehicles, Electric Light- 
ing. Marine Propulsion, etc. Revised and much 
enlarged. 


Octavo. 


MECHANICAL 
MOVEMENTS 


Powers, Devices & Appliances. 
By GARDNER D. HISCOX, M. E. 


Large 8vo. 402 Pages. 1649 Illustrations, with 
Descriptive Teat. Price $3.00. 


A Dictionary of Mechanical Movements, Powers, De- 
vices and Appliances embracing an illustrated descrip- 
tion of the greatest variety of mechanical movements 
and devices in any language. A new work on illustrated 
mechanics, mechanical movements, devices and appli- 
ances, covering nearly the whole range of the practical 
and inventive field, for the use of Machinists, Mechahies 
inventors, Engineers, Draughtsmen, Students and ‘all 
others interested in any way in the devising and opera- 
tion of mechanical works of any kind. 


Uw Full descriptive circulars of above books will be mailed 
Sree wpon ay tion. 


MUNN & CO., Publishers, 361 Broadway, New York 


JULY 25, 1903. 


Scientific 


American 


ILLUSTRATING 
és @ ‘Money-Making 


profession, and one of the most 
profitable thata young manor 
woman can enter. We teach 
this subject, and others, thor- 
oughly by mail, Our ok, 
¢¢Strogg les With the World,” 
dealing with the better educa- 
tion of menand women, is Free, 
It shows you how, during your 
spare time, to become an Ile 
lustrator, Ad.-Writer, 
Journalist, Proofread. 
er, Bookkeeper, Sten-e 
ofrapher, Electrician, 
lecctrical Engineer,ctc. 
Mention the profession which 
interests you, and we shall be 
leased to send valuable ine 
rMation pertaining thereto. 


Correspondence Institute of 
America, Box 689,Seranton, Pa, 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 
«CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?” 


We teach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at vour home by mail. § 
Institute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 

Dept. A, 240-242 W. 23d St. New York. 


"[ BERE is just one 
make of writing 
machine built upon lines 
which all experts and in- 
ventors agree are mechan- 

ically correct. It is 


The 


Smith Premier 


Typewriter 


There is just one which all 
operators agree does beautiful, 
speedy and practical work of all 
kinds all the time for all busi- 
ness purposes. It is 


The 


Smith Premier 


There is just one so strongly 
made, and almost frictionless in 
operation, that it will far out- 
wear any writing machine of any 


other make. It is 


The 


Smith Premier 


We can prove these facts to your complete 
satisfaction. If you want the proof, send to- 
day for our little book, ‘‘The Typewriter 
Question,”’ or better, phone our nearest branch 
office for a salesman, or the machine itself on 
trial in your office without cost to you if you 
do not keep it. 


THE SMITH PREMIER TYPEWRITER CO., 


Executive Offices, 287 Broadway, New York 
FACTORY IN SYRACUSE, N. Y. 


Established 1879. 


J.H. BUNNELL & CO.,Inc. 


Manufacturers and Dealers in 


Telegraphic & Electrical 


Instruments and Supplies 


Main office removed to 
20 Park Place, New York. 


Formerly 106 and 108 Liberty St. and %6 Cortlandt 8t. 
Catalogues Free. 


as 


| LEARN ELECTRO-PLATING 
THE well-knomn Paragon $900 
| companying printed instructions and i 
| harmless chemicals, enables ANY- 
household use and small oustom work. You can gold- 
plate wateh-cases, jewelry, ornaments, etc., and asilver- 
articles of brass and steel. 5 
Apparatus, with Silveror Nickel, $2.00 
$2.50 


Plating Outfit, with ac 
ONE to learn practical electro-plating ; it 1s adapted for 
plate knives, forks, spoons, etc., and nickel-plate small 
With supply of Gold, - - 


; With Gold and Silverand Nickel, $3.75 
Mailed on receipt of price by money-order or registered letter. 


Cir. 
vulars and prospectus free. Manufacturers’ PLAT(NG OUTFITS for 
factory, workshop, and custom-work. | Address Dep’t L 

Electrotechnic & Chemical Company; (Inc.) 
(Agents Wanted). 72 Washington Square, South, New York City. 


1 


Valve, steam, C. White........... eeeceeeee 133,888 
Valve, straightway, E. M. Erdman....... e- 733,905 
Vegetation destroying apparatus, floating, J. 

Dy AUStin ss ece dis ise oo Note biv'e oe stele aie es - 733,360 
Vehicle body, L. Priest........... eaeeteas « 733,676 
Vehicle covering or awning, S. W. Wortley 733,526 
Vender, mechanical, L. H. Jennings........ 733,845 
Vending machine, Webber & Davis........ 733,523 
Vending machine, automatic, F. C. Hutch- 

ANSON | seis des ee sates SA, sae Seaice cee os 733,395 
Vending machine coin controlled device, 

Webber & Davis ........cceccceececees 733,924 
Vessels, determining the nautical bearing of 

navigable, H. W. Ladd....... . 733,910 
Voltaic cell, Richmond & Moffett. .. 733,751 
Washer, E. H. Krebs...........-- - 733,487 
Washing machine, M. Holman 733,481 


Water eloset bowls or wash basins, mechan- 
ism for temporarily locking, E. Wood- 


733,787 


733,711 
733,489 
733,462 


electrical, J. R. Flood, et al........... 
Weather strip, J. B. A. La Jeunesse.733,488, 
Weighing machine, automatic, E. F. Delery 


Weighing scoop, automatic, W. Maxwell.. 733,411 
Well partition plug, oil, C. S. Little...... 733,492 
Wheel. See Gluing wheel. 
Whip, J. W. Veit ......eeeee eeeeececeees 133,687 
Wick, lamp, R. Guild....... -- 733,581 
Wick raiser, W. H. Wilder. - 733,447 
Windmill, E. H. Benedict... 733,799 
Wind motor, C. E. Field... +. 733,710 
Window, J. Neff, Sr...........05. «+ 733,416 
Window fly screen, W. Thompson... «- 733,606 
Window screen, L. J. R. de Vries... «. 733,774 
Wire grip, J. C. Logue........... «. 733,855 
Wire stretcher, J. E. Howell.. + 733,842 
Wire, winding flat, R. Varley.............. 733,609 
; Wires, means for preventing bending strains 
in, J. J. Shickluna ............eeeeeeee 733,755 
Wood carving machine, A. W. H. Raettig.. 733,744 
Wood chipping machine feed box, J. H. 
Baker: aicicci ee hceweet eee ee cccccsceseee 10,691 


Wrench. See Pipe wrench. 
Wrench, M. E. Worden ..... 


733,525 
Wrench, W. J. M. Hames... 


733,582 


DESIGNS. 


Adding machine stand, metal, H. Poesche.. 36,437 
Badge, J. O’Callahan ............ a ieai0re . 36,417 


Border for vessels, etc., E. H. Goetze. 
Bottle, C. Hitzl...... ccc ccc cc cece cere eee 
Box, candy, F. L. Daggett 
Broom holder, whisk, M. A. Skall 
Carpet, L. H. Brown 


Coffee pot or similar article, 

DYN os Ssed ie oie la is lees arcndaee SURG wad we eee 
Crumb scrapers, etc. 

Goetze occ eee e eee eeee 
Display rack, M. R. Botki 
Yinger ring or _ similar 

Eldredge ..... cece eee ee ce cenee 
Foot for vessels, ornaments, 

Goetze: oi oo eee ees ea ew ee eases te 
Glass, plate, Brogan & Malloch........ 
Handle for vessels, ete., E. H. Goetze 
Mirrors or similar articles, back for, T. F. 

POLYOL). (IL: \ecsiaee 65's Gs oso as 8 eee vd Sw bisa: 
Nail cleaners, etc., handle for, W. H. Saart. 
Spoon or fork handle, P. B. Ball............ 
Spoon or fork handle, F. Habensack........ 
Spoons, forks, or similar article, handle for, 

Ww. Codman........ecceeeeeeecs wlate 
Sroons or similar articles, handle for, 

Straker, Jr......... 


Stove, Kennedy & King ..... 
Stove burner drum, oil, W. H. 
Stove, oil or gas, C. H. Boeck 
Stove or range, J. Magee......ecscccceee 
Stove top plate and rim, oil, W. H. 


Silver 


TRADE MARKS. 


Antiseptic and antirheumatic, 
Schieffelin & Co. 
Antitubercular and 
felin & Co. 
Beverages or tonics containing whisk: 


internal, 


Boots and shoes, leather, Illinois Shoe Co. 
Brake shoes, American Brake Shoe Co. 
Bread, M. Brunner 
Cakes and biscuits, sweet cereal, Cero 

Food Co. 


Colic and kidney cure for mules 


E. H. Dunlap Mfg. Co................ 4 
Cotton goods, brown, bleached, and printed, 
American Trading Co...............005 4 


Dips and washes for animals, 
phate and Chemical Co... 


Flour, rye, L. M. Paschall.......... 

Game, certain named parlor, E. Dento: a 
Gloves, kid, F. Schmidt................e00- 
Hair, preparation for treatment of the, Vail 

Brothers: o's oieacajescea debe s see e wien eeees 0,764 
Medicine for cure of kidney and bladder trou- 

bles, A. R. Smith.............. 0. cece ee 40,758 
Packing material for steam, water, and gas 

joints, C. Hudson ................eeeee 40,778 
Pairnts' for certain named purposes, pigments 

for, Krebs Pigment and Chemical Co.... 40,774 
Razors, P. Khouri ............ cece eee cence 40,776 
Razors and razor parts, cases for, Kampfe 

BPS os s56. 56:5 66d 8%e, ber ju 5 orb 8% S500 | sores rate rade 0,777 
Remedies for certain named diseases, T. P. 

War “NCGS. io cio dad aieid-e oe Sic atereyers s san oe 40,762 
Remedies for seasickness, M. A. Gillespie... 40,763 
Roofing compositions, C. E. Hetzel.......... 
Sedative, uterine, Nelson, Baker & Co. 

Shirts, Standard Mfg. Co.............cee eee 
Shovels, spades, and scoops. 


Hardware Co 
Soap, washing, R. H. L. Talcott... 
Undershirts and drawers, Union Mill: 
Vehicles, motor, Autocar Company 
Yarns, Wm. H. Horstmann Co. ... 


LABELS. 


“A Delightful Face Powder, a Perfect Baby 
Powder,’’ for toilet powder, C. L. Cotton 
Perfume and Extract Co.............06- 


10,181 
“Grand Vizier,’’ for cigars, Josephson Bros. 10,177 


“Grunilda,’’ for cigars, J. H. Stiles......... 
* Honest Tom.’’ for cigars, S. A. Soper & 
MOG = witidec weer 'eb add « 68 onaeld Wie, selsce Wapeecbcaer a ost 


10,179 


HARRINGTON& KING PE 


ORATED METALS 
FORALL USES. MADEAS REQUIRED. 


225 N.UNION ST. 


RFORATING G.,CHICAGO. 


IT-FIRE Spark Plug. 
Fits any Automobile, Marine or Stationary Gas, 
Gasoline or Kerosene Engine. Sample 
mailed prepaid to any address 
for $1.50, Special prices for dealers 
“and manufacturers. Guaranteed 6 months. 
A trial is conclusive. Write for leaflets, testimo- 
Mosler Spit-Fire, 309 Broadway, New York. 


VELOCITY OF ICE BOATS.—A COL- 
lection of interesting letters to the editor of the SCIEN- 
TIFIC AMERICAN on the question of the speed of Ice 
Boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illus- 
trated with 10 explanatory diagrams. Contained in SCI- 
ENTIFIC AMERICAN SUPPLEMENT, No. 214. Price 10 
cents. To be had at this office and from all newsdealers. 


monials, etc. 


“CENT rer CENT” 


A Monthly Magazine f or Investors—present- 
ing facts, figures and information in an in- 


teresting manner—50 cents a year, Three 
months’ trial subscription 10 Cents, stamps or 
silver. Sample copy free. 


Mitchell, Schiller & Barnes,s2 Bway NewYork. 


GASOLINE AUTOMOBILES. — VALU- 
able illustrated articles on tho above subject containin 
many details of the motors and vehicles, are containe 
in SUPPLEMENT Nos. 1099, 1270, 1:295 and 1311. 
Price 10 cents each. For sale by Munn & Co, and all 
newsdealers. 


INVESTORS 


desiring to realize the Large Interest and Profits 
ossible in legitimate Mining, Oil, Timber & Smel- 
er Investments and Dividend-paying Industrial 
Stocks, listed and unlisted, should send _for our 
Booklets, giving full information, mailed free. 


IOUGLAS, LACEY & CO. 
New York 


D 
Bankers @ Brokers, 66 Broadway, 
Beat 
Squabs Pay Be! 
Easier, need attention only part of 
time, bring big prices. Raised in one 
month. ttractive for poultrymen. 
farmers, women. Send for FREE 
BOOK LET and learn this immensely 
rich home industry. 


There ARE other railroads between 
the east and the west. 


BUT 


it is always well to secure the BEST 
you can for the money. 


THEREFORE 


You should bear in mind this remark 
of an experienced traveler: 


“For the excellence of its tracks, the speed of its 
trains, the s fety and comfort of its patrons, the 
loveliness and variety of its scenery, the nwmber 
and importance of its cities, and the uni forml: 

correct character of _its service, the New Yor! 

Central & Hudson River Railroad is not -sur- 
passed any similar institution on either side 
of the Atlantic” 


A copy of ‘America’s Summer Resorts,” will be sent free, 
postpaid, on receipt of a postage stamp by Gooree H. Daniels, 
General Passenger Agent, New York Central & Hudson River 
Railroad, Grand Central Station, New York. 


|| Omnigraph Co., 52, 39 Cortlandt 8t.. New 


Are you interested in Patents, Model or Experimental 
work? Our booklet entitled 


WHAT WE DO—HOW WE DO IT 


will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, 
8-10-12 Jones Street, New York. 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical instruments. Small Mach’y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 


Model Machinery and Experimental Work. 
W. H.CRA WFORD, 194 Broadway, New York City. 


INVENTIONS DEVELOPED | 
WALTER K. FREEMAN, M.E. 


Special machinery, electrical and chemical ap- 
aratus made on short notice. Good accommo- 
and Technical Books. 


ations for inventors. 403 EK. 23d St., New York. 
FR F E Prospectus for. 1903 for“ Architects’ and 
Builders’ Magazine monthly es ayear. 


WM. T. COMSTOCK, Pub., 23 Warren St., New York. 
MATCH MACHINERY. 


BIG MONEY IN MATCHES. 
We manufacture_everything pertaining to the busi- 
ness. The Very Latest Process. We will furnish 
@ manager or teach ary-purchaser the business. 


F. W. MURPHY & BRO., 
1118 Ashland Block, Chicago, Ill., U.S. A. 


MODELS} 


ESTAS LI St1&D 186.7% 


ICE 


National Supply Co., 835 Broadway, N.Y. 


Model Makers and Manufacturers of 
Advertising Novelties, Patented Articles, etc. 


Inc., 


Catalogue of Architectural, Scientific 


“CHICAGO MODEL WORKS 
79 MADISOVST CHICAGO, HLL 


WHITE FOR CATALOGVE OF MODEL SUPALIES 


MACHINES, Corliss Engines, Brewers’ 
and Bottlers’ Machinery. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee Wis. 


MATCH FACTORY.—DESCRIPTION 


of an English factory. SCIENTIFIC AMERICAN SUP- 
PLEMENT 1113. Price 10 cents. For sale by Munn & 
Co. and all newsdealers. 


MODELS .% EXPERIMENTAL, WORK. 


nventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bidg., Franklin Square, New York. 
; CATALOGUES 


MOD a UNION MODEL WORKS 


per 
& GEARSE® 193 CLARK CHICAGO. 


SPECIALLY DRAWN order any size Or Sbape up 


to -in. outside diameter. Small Metal manufacturing. 
M. T. HORN CO., 86 Park Place, New York. 


| IDE DEVELOPED, MODELS 


Made, Dies, Metal Stamp- 
ing, Electric Plating. : 
Stamping & Tool Co., La Crosse, ,Wis. 


: weodo's"hinge joint’belt NOOkKS 
inserted witha plier —Send for circular 
webb hinge belt hook co. — boonton. n.j. 


| TELEGRAPHY 


FREE. 


METAL TUBING to 


Circular free. 


Wonderful, auto- 
mnatic teacher. 


3} styles. SP up. 


PRWQie VEiwk 
Nas a sas 
TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALLMACHIRERY 
NOVELTIES KETC. NEW YORK STENCIL WORKS 100 NASSAU SY _N.Yv, 


NAME PLATES EMPLOYEE CHECKS 
*KEY TAGS, BAGGAGE C'KS & BADGES: \«). 


J.ROBBINS MFG.CO.58 KNEELAND ST. 
SENO FOR CATALOGUE -***-BOSTON.MASS. 


The Scientif 


Building Monthly 


Volume XXXV. 


ic American 


January to June, 1903 


Pages 123 | Price $2.00 | Ilustrations 256 


N INVALUABLE book for those who are about to build. 
It will stimulate ideas on home planning. No Architect 


or Builder can afford to be without it. 


charming and the literary and 


The Duotone covers are 
artistic features are a storehouse 


“J. B. ‘Actress’s Obesity Wine for Corpu- 
leney,’’ for medicine, J. L. Dezeabault & 


10,178 


of information. The Editorials deal with such subjects as 


7184) Suburban Houses,” and “Some Problems of Living.” The 


om -uadta tial ura aera scaralaca abuts -ayal ores aterctahas cc Siouaieie wre 10,183 . . . . 

Smack “of” Goodiess,** "for" grocertes,"'iz. "| Talks with Architects include such prominent men as Geo. B. 
“St, Googe, Water,’” for spring water, B- 14 190|Post and Richard H. Hunt, etc. The Departments include: 
“Trip-L-Body White,’’ for white lead and 
‘“ paint, Benjamin Moore & Co............ 10,186 
“Wolectt’s Verttable Balm” for tiniment, - | THE HOUSEHOLD -TALKS ON HEATING. 
iganter Bene Pawden! toe’ wile powaes: HOUSE. DECORATION ROOFS AND ROOFING 

Seabury & Johnson .......... ececcceces 10,182 


PRINTS. 


THE KITCHEN 
~ THE GARDEN 


FIRE PROTECTION 
FURNITURE 


“New Styles for Fall,’’ for men’s apparel, 


David Adler & Sons Clothing Co........... 765 
‘Silver Eagle, ’’ for tea, Firm of W. J. Buttfeld 766 


NEW BOOKS PATENTS 


,A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going _ list. For terms and further particulars 
address Munn & Ce., 361 Broadway, New York. 


Special attention is given to architectural details, such as 


Doorways, Halls and Stairways, the Porte Cochére and Bow 
Windows. Order at once. 


MUNN @ CO., Publishers, 361 Broadway, New York 


© 1903 SCIENTIFIC AMERICAN, INC 


16 | Scientific American | JuLy 25, 1903. 


jadceomeiee eames ac gai: CB BO) Gccuak paces. No Rovaunes | 
year and longer, is the only piactical clock 4 SAMPLES anoINFORMATION on APPLICATION. 


af its class. , it needs no attention, no wind. ' 
NICKEL 


ing, no freq quent re-setting. may be had 
h pendul mn or balance wheel. steady 
Electro-Plating }: 
_ Apparatus nd Material, | 


ag the sun. for offices, factories and homes. 

free catalog. many styles. liberal terms. 
keyless clock company, 

304 hudson street, new york city. 


Newark. N. J 
136 Liberty St. mee. 


Senp Your Bustress Carp 
TOR CATALOGUE, 


Ghe Elgin Watch is the watch for 
those who use railroads as well as 
for those who run them. 


Every Elgin Watch is fully guaranteed. All: jewelers have 
Elgin Watches: ‘“Timemakers and TimeKeepers;’’ an illus 
trated history of the watch, sent free upon request to 


: \) ’ e 
ELGIN NATIONAL WATCH CO., ELGIN, ILL. ) Non-Magnetic 


Fully Guaranteed 


ss = What is “TIP TOP”? Illustrated Booklet 

: b, e ae DAUS' - e : on request,showing 

s TO PROVE 222.2228 - COLORED 

| : cheapest device for making j FANCY : 
— 


The New Winton 


Touring Car 
PRICE $2,500 


It has a 20 horse Rowe motor and combines about every known 
feature of automobile excellence. We have agencies in two score 
cities throughout America, 


The Winton Motor Carriage Co., Cleveland, Ohio. 


IGNITER 


Fomplete with spark coil, $12.00. 
The Best Thing on the market. 
Latest and most improved model, 


& Send for Circular. 


» 9 100 copies from Pen-written and yf DIALS 
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. ||| . ‘ 2 Sos Re a 1 50 copies from Typewritten original The New England 
: : we are willing to send a complete “ Duplicator” without deposit q 3 Watch Co. 
| rR E SS : \ a Ws Sho 2 aed eda out of order, no washing, no press, no printer’s . Factori : 
} y 9 D 
K ' . ; ‘ ‘actories 
g complete apparatus, ae Ne ol, 1 Silo subject a i eared disceunt of Waterbury, Conn. 
fi 3 _ ba 3336 per cent., or 5. 00 nee. NN A Offices 

For information Write : . FELIX F. DAUS DUPLICATOR CO., \Wee NewYork, Chicago, 


ath pe eee @ap Daus Building, - 113 John $t., New York a Wa) 2 Pan gg pase 


FISK RUBBER COrPANY 
Chicopee Falls, [ass. 


ESSOP STEEL CO 


FRS OF CRUCIBLE SHEET STEEL 
M 
WASHINGTON, PA 


i FIFTEEN MILLION BARRELS OF CEMENT A YEAR NOW 


Ground in the Griffin 


UNPARALLELED RECORD 
OF AN UNPARALLELED MILL 


NoTE.—In addition to the large n ber of GRIFFIN MILLS in use wherever Portland Cement is made, we are furnish- 


Patented March 10, 1908 


“4H. P. Speed 36 Miles per Hour ‘ ing mills on new orders during ‘the, present year to the following Portland Cement Works, some of’ them to replace 

The Cheapest Automobile in the World ball and tube mills. already installed : 

Write for Catalogue ASSOCIATED ee MANUFACTURERS OF EIGEAND: ae GREAT Serta PORTLAND ieee Co., Baldwin, Mich, 

LEHIGH PORTLAND CEMENT CO. . . . . .. rmro a, MIDLAND PORTLAND CEMENT Co., ... . Bedford, In 

WALTHAM MFG. CO., Waltham, Mass. : os ss ee ee ~)6 Mitchell, Ind. % BONNEVILLE PORTLAND CEMENT Co. . . ._. Siegfried, Pa. 

; ae AS a bh - 6 « « « . Wellston,O. QW  Iroguois PoRTLAND CEMENT CO., . « « Caledonia, N.Y. 

ft CENTRAL CEMENT Co. . *. . . Copley, Pa. 4 ALPHA PORTLAND CEMENT CO., ... . . .. Alpha,N. J, 

oe GLENs FALLS PORTLAND CEMENT Co. sy ~Glens Falls, N. Y. A WHITEHALL PORTLAND CEMENT CO, . . Cementon, Pa. 


NATIONAL PORTLAND CEMENT Co; . 
SANDUSKY PORTLAND CEMENT Co. 
NEWAYGO PORTLAND CEMENT Co., 


3 . . Ithava,N.-¥. -@§ STRUTHERS FURNACE Co.,, . . " . Struthers, Oo. 
. Durham, Ont. 4 TEXAS PORTLAND Cemenr & LIME Co, ~» « « Dallas, Texas. 
. Iota PORTLAND CEMENT CO., . . . 


Syracuse, Ind. . Iola, Kansas. 
WaBASH PORTLAND CEMENT Co. 


. Newaygo, Mich. Stroh, Ind. 


If the GRIFFIN MILI, wasn’t the greatest cement grinder the world has ever known, these large works would not 
now be placing additional mills. Full particulars cheerfully furnished. 


2 


CayuGa LAKE CEMENT Co., oe 


ANY PLace 
NGI By Any ONE 
FoR ANy. PURPOSE 


Stationaries, Portables, Sawing Outfits, 
Hoisters, Engines and Pumps. 
£L Gasoline, Gas, Distillate. 
Send oh Mustrated Cataiogue and Testa- 
moniais, and state Your Power Needs. 


CHARTER GAS ENGINE CO.. Box 148 STERLING. ILL . BRADLEY PULVERIZER Co. BOSTON 
ARDNEp (7 ILA SUprAtE ES —_— 


MRI NDE AccorATEG RAPIDS UE 6, | _ . 


CHBESLYS Co-Liiiizisa Beauty ant Li D WER AIR DUMP Sars RECORDING. INSTRUMENTS. 


& to 2 Clinton Street. “AOGRES \\ Pressure Gauges, Vacuum Gauges. Volt. 
SSiyo meters, Amperemeters, Wattmeters, an 
Every business man knows Ne Ir Ctinton St. BROOKLYN.N.Y. 


Thermometers, make continuous records 

Night. Will pay for themselves. 

Every instrument fully guaranteed and 

sent On 30 days’ trial. Send for Circue 
lars Specimen Chart. 

The Bristol] Company. Waterbury Conn, 


SILVER MEDAL PARTS EXPOSITION. 


“* PERFECTION”’ 


GAS ENGINE IGNITER 
ee fre lanogiigy “tr md $ 1 2. 5 oO 


¥ eee in either direction.- 
fa Brushes of carbon or woven 
wire. Commutator easily access- 


Washburne’s uf Holders 


ible from Special prices 
on Dorie Send for qhey ore pean instantly attached or de- 
catalogue of dynamos; gas grip like a bu ae Pr come laose—have a 
engines, castings, etc.. Tlustraved Ag zue on request. 
LW. Gillesnie € Go. pair Of Cuff Holders 


224. Ee 4th Stroet * sent dple.pai on on Teveipt of 200. 


{ Gallon in 4 Minutes 


of the purest drinking water and 
free from all solid atoms and 
disease germs. Every house= 
hold should have a 


BERKEFELD FILTER 


which prevents the spread ot Fareed 


for grery purpose. Our instruments 
are found in all the best laboratories 
of the country. Catalog free. 


Projection. Apparatus 


tnt <1 for scientific work, Superior tf-accliracy ‘apd serene 


i lh ; bres lt ‘ eh ‘ei 
A AMERICAN, N, RING co, eéun. : Bau ockesien Py. Qptical, Co.,* diseases generally originating tn impure: 

: ’ r se chester, 'N. : BERKEFELD FILTER co, 
The C ip it € chal pias ES ‘4 Cédar Street. - ‘New York.. 


NOISELESS —w ee Qu sereuyeusreuaess, Sex nuat 
ae Bevel Pini : ) Send For It To-Day detalii Best Se 
A peerage Bevel Pinions] j iam me 

= romfie N : : 
ae” 6817 Wyandotte St., 
KANSAS CITY, MO 
= 209 North 9th St.. 
ST. LOUIS, MO. | 
636 California St., i 
SAN FRANCISCO, CAL 
will save you from 10 


| 
j 
| 
We 
to 50% on Typewriters of al] makes. Send for Catalogue . &ll Roads alike to 


_RIVETT She OLDSMOBILE &s¢ 


Nomatter where you live we venture to say that scarcely a 


Money. Lists Free. CHICAGO SCALE Co.. Chicago, Ill 

You'll find it always convenient to 
have as a useful ard instructive book 
Montgomery & Co.’s Tool Catalogue 


The new edition bhas704 pages and is 
copiously illustrated. Pogke size 64x 
TRE NEW PROCESS RAWHIDE Co. | 4g ins. Sent by mail for 25 

Syracuse, N.Y. : eos MONTGOMERY - ‘co., 


We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power.. Write for catalogue. 


\ : If you want a blue 
105 Fulton, 8t., New York City. = - a, fame, Wickless: oder. 
° summer cooking—one 

that does not smoke— 


cost, buy the 


L : : = day passes without you seeing one or more OLDSMOBILES. KHOTAL 
= ATHE \ , This cannot be said of any other Automobile. ; Kerosene Stove. Made 
Noup-to-date manufacturer can “a “I WONDER WHY?” feeeaee tron $3.95 
afford to do without it. a Ask any, of our selling, Rt to ley you how the OLDE- 
a 8, MOBILE “ goes” wi ‘01 c Road.” 

HiéH EST. AWARD wherever exhibited. Le Write for illestreted catalogue and the * Doctor's Oldsmo- Send for catalogue 

"Send for Catzlog. a8 y —_—Dile Rook” to Department 21. THE KHOTAL BURNER CO. 

Faneuil Watch Tool Company, .- oi OLDS MOTOR WORKS, - DETROIT, MICH. 197 Fulton St, New York 


BRIGHTON, ; BOSTON, MASS., U.S. A. 


© 1903 SCIENTIFIC AMERICAN, INC 


Hanson aVe yan Winkle fF 


